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HISTORICAL 
,P»«'¥iowis to 1933 mm^ f®@is laat 1b@«o afetsi»«4 
liokiag ptef»:fli©ryI.siio» ««rfeQb|^«%@ hmt mo 
suc0®issful atl.«si|>t t© Int&gwmAm information imi l#«a; Mi#» 
W*»obl#o»M iWQ%} ii®ta# ia#rga»li3 ptmMpmtrn tabaasM 
tla& 3*at# isf fermentation of gjuoosa hy jmmt |alc@» fi®-
df by li^ng ymm% «o w^eh ©ff@<st.. 
»3pa«ii- »i l*©ii»g iWQ§} dto«««4 tiafc %m0W:§m-iM pimsphmt^ 
€«flag tte- p»t 'Sf m ymm'^ Smlm 
mA i» %M ®t(6§« &t feM; • f&« #«# 
tlSO^b) a. phosphate tmm m ymmmt Jmie# 
f#.3*»«Bt«tloii ana sfesw«i ester wm» 
Atoeat fee #»©. larita iX9§Bm1 sfa.ow®a that tb®.-
ftdditloB of « ©»tidii oo»tita®t #f toilM fmrnt stim"-
lm%»d tH# asMiriti' of y®ast fMs #tlfflalatii^ 
subatacc# l«i«r tecws, I Ce#s|was®). lardea 
aad Robisoa (1914:1 isolated «Botii®f phospliat® glm©©««*'#» 
la mmmiml &m»r phmphAtm 
»<§» h-mi .a©' satisfaetoMly #^plaia» 
iag %tai :»#l»tl#nshlp of fel» «s©ap»i3at# w® #ff®:Fe€ mttl. 
tht wci?k. @:f and of Meyiirlidf,. 
Wim tb#' -.laelttsiea ©f esrtais mmm%^ wmvtmtmnm iftsi-fSi, will to# 
l«ti» i» fels Mb«t« ms. 
#1101® la Figure 1» 
Ifc «I13. 'to# oi %&« rsaetias 
imwlws tb# e? siye©g«a m gte-^s# pMsffeat® 
fjpe® tu# ad©njli© »ld s^t«* t® f #» fli® 
«-»aipfeo» «s%«r 'tbsa mptltm liit# %w© S-naifte® ^fao®-
phat® ©stars* On# &f tJa» trios ephoapiiatag, glfs«ip*ldehy<l@: 
pii^sphate. It oxidiz#^ %m the corresponding . 
•4ft#r «i iat»is©1L®©ulaf sliiffe of tti® pimmphm^m 
gwmp moA AMmhf^&WLon, tl» pb©spliat® gpstsp is ,gi'^#8 to 
%li# ai#oyll© salt •©awt#!' #-|«%« Mi. iMt.feal&o|.:i»<l siatigtyftt# 
m pyrmvlc acid. Pyruvic aeti ttien m.f b« !•©#«©«€ t® 
fey acting as tb® H^^accept^jr im th® #x3,dii.^ioii of gljew-
aM®^S€@ cr. It f*y Be di8®ia4.1st@#^» I» 
:atta0l® tern pyrow-at# M 'Wa^ertM %©• in tk# py** • 
rwfat# is ^#»bo*yl«t«4 %0 a«fcsM#fa,y€if, 'Aleli is %&• 
ethyl alcoholi and in tia®- various types of bacterial 
tioo# pyni¥«fc# ,eto \aad®rgo ©ither of thasss 9r im^S-rg© 
m e©iisld®rat>l# of ©th@r reaatlon#*' 
Sitlitr ^ym^m m (Flgia?# mn amwrn m Vim: 
i«kist. &t Wm sy«t#a* W&&. s«fe«tmiie«s .a^© ' 
t© m ©©wiOB. tnt©»ir®.it%% sliieos#-0-plio»piiat## »rk ctf 0#fl 
«i# w-»fi£®r'3 1*1 to#«a Instruuaontal in solving tb® protol©®'. of 
tto# pl»##s of glycol yais# e©si" &»# Cori Cl'S-l®! l«olat#d. 
gl«:©<»0-l*pliosplmt« tmm «uael® tksfc tMs ©«»p#ttiaA 
w&u t%m pr^m^t of «i# pHosphorylatiosi .-of glysogda# Th& eagym# 
a^^oaiiallslaiiig tbii-r#a©tlon wm eMt&A '•phmpb&ryl&Bm* lOoM 
hexokinase ^ , 
> 2 hexosenionophosphate+adenylic acid 
2 Hexosemonophosphate + adenosmetriphosphate —> 2 hexosediphosphate + adenylic acid 
2 Glucose + adenosinetriphosphate 
Hexosediphosphate 
aldolase 
glyceraldehydephosphate 
isomerase 
dihydroxyacetonephosphate 
+ 2 H 
o-glycerophosphate 
glycerol + HjPO* 
+ P0. 
1,3-diphosphoglyceraldehyde 
-2 H 
1,3-diphosophoglyceric acid + adenosinediphos-
phate —» adenosine triphosphate + 3-phos-
phoglyceric acid, Warburg and Christian 
(1939) modification 
phosphoglycero mutase 
3-Phosphoglyceric acid v 2-phosphoglyceric acid 
enolase 
2-Phosphoglycerate *. ^ phosphopyruvate + HsO 
2 Phosphopyruvate + adenylic acid —> pyruvic acid + adenosinetriphosphate 
Adenosinetriphosphate + 2 creatine adenylic acid+ 2 creatine phosphate 
Adenosinetriphosphate —> adenylic acid+ 2 HsPO* 
mutase 
Diphosphoglyceraldehyde + CHSCHO > CiHbOH + diphosphoglycerate 
Diphosphoglyceraldehyde + pyruvate lactate + diphosphoglycerate 
Pyruvic acid carboxylase > CHaCHO + COt 
Pi.gure 1, The EmMen-Meyerhof-parnas Scheme 
ml,m 1939)*/ In tM- ©«$!.#» -fcisBflie s#i.4 wm 
sMxsim .te' M & mmmmj im tbis 'Sffb# mmmml&n 
of giasKSss-l-pbospt^t# mm. .sh^® Ig'*"*'# -m s@** 
lOori ^ 1038a) •mgO. bs 1941)» fh® 
{.jlucosa-e-phAOsplmte f om-idd tx t s ©nayrao or the phosphor-
ylatiOB of gltiiMfS# i» pir^^ly »aT0rl;«d iai# f.ruefco#«*»6-'phoa-
pimm hy mm «agyw llrst r«p0jpt®t "l>y CltS5)* ?!»»-<» 
pliorylas# las fe##® by Cort ^ CltSSfe) la 
aod HiisS'''• 
Mm-ymrhMt "Estm&tm {1934b) s 3w«i ttet 
^ad Ife's trt-oseplKJtplmt#, imm m wbmm. '%hm 
t® m. isolated'sfeftits# Tim pro^Ai^t 
£» aihydTOx^0#tos» phmprntm, Mmfrnvh^t aM m«»slliig tltSSa) ; 
I t t  « # © * # » € •  t l » t  t i O '  m r n i y m - m  m m .  i s m  1 m A  I s  t h t . ' # f  
dibydroxyacetone phospJiat#*. Aldolase toxosedipiiosphat® 
io%s mquM&lm quantities of dihydroxy«i«#:%©i» mA 
]plia«piiogly®«i'aM®h.|^##. (pi^Mphotrlmm^) -«#taai®ii®s 
fin «fuillbrlw hmtw0«m tfa# tm pmduetm la wlileh ©le w3f@ 
«3?®£ 
C PO^Ks)^ .y OHsO( PO® 1% ) ' CKOH* GH04-CH«0( PO3 Jig ) • 00» 0%O1 
h.«xoa0diplao®pla«t@ |iko®pl»glys@.3?ald.@- dliiy<ar©3t3ra®«toa# 
liyH# pJioaphat® 
laom-r«s® 
pbospMgly^rsldsliyis :^==^ Mbjdroxy&c&ton^ p&^gj^ai# 
tM^Mm &nd Mmymiphet 11934) studied tl® ssifiiatic trtesw 
immiimt ©f S-ptea^'faoglye^mt® lofco pfya-¥&t## fli®^ slio*»€ 
tiiftfc th# coxjvsrslon Involved phospliopyravate .as m ls%#»©€-
lat-# mnm tlmt igM- adsisylle «.sM -mmmmmymm -af tli« 
'WmMmw J. gatlo» Caey«pli0f and .lias^li.Bg^, 
<iisslo6«d til® pa3Ptl-elp.ation of mother iofceriaedlat®, S-paoai>liO-
glye@rat# 3-pbosfhogly©#i'at0 and pliospl'iopfriiv&t#* 'fb® 
r#s«s%io»# 
gEyes-FOTB^^BBS 
0%oC P0®.H«.)«Gfi0H* oooH-
3-*pliospliOi;;lyc«i»ie 2-ph.ospixogly#ttfi.# 
aetd acid 
©aolaa® 
C%OH*OiiO{ POa%J-COOS =^GI^^COC m^^}*Qm8. 
2-ph0spli0^y«@rle @aol-p"i703phopjriiv» 
aetd t.©' mM,A 
faunas, Osstx r^n, sni *«»» |lt54li| f«-|s#rt«A mat p&©»« 
pimM% wm iw&m phmphogljmmm t© »a©»ylte rn&m 
vitii tbm pi»oduetioa of pjmimttm maA 
phmphQgljoei'ie meM + a^»flie :&m4 ^ 
pyfwle »eid 
Fwaas, 'OstePUji asi laaa. fltMal showed tei«t th«sphopjr»v» 
ti» fti©#|5l*ioglys#»t» w«s ill# #c%«sl.3.y 
fc»assf»rs'las phosphat® te adenjlic aeii«. 
LohBiarm (19^4.) studied th» 0f plisspliat# trmm 
ffeesphooreatlH® ## 
• adeaoslne triphoaplmt# 
Mmmm- '^s# n»^»ts# l^#ste#ew» mi mMm^mim-
Into aden^li# acid aad phosphoric acids 
aS®a0»:la«. a««ii©»i» dipho^fMi# # 
ad@nosin© diphosphat® :^r=^ adenylic «sit # Ij^PO^ 
0»aMBS, s«r«# &#• :«. ®B1|P ia 
aasele—-in invertebrate rauscl©, arf|ittlB6 plajs tb© aaatt »!,#• 
fb.9 Wkdmmlm trtplioapimfc# .r#-
#aft#rs til# :^m%m by f©acting wltli. ^0mmm -• 
» i# Isf tie @»sya# iitada©« % Jsteaua 
fpitl.. • , 
fM emidation-reduetion i*#iiotion bet'»eeai tto# 
lk»t@ «ad a I%-aec@ptor Mm b»«s tii© source of" mmU 
]p»#««:t»4 -mA^mmm feat tl»:fli#sl.y©#rAM@ijjd®# 
rather te«a dihyaroxfa.i^etea# phe>»pliat« 1® tii® midor-
f®iag_ It. i,tttipf8iii# 
pfa#»pliat# was tm swi# my «st@rifi@d dn^ag tii® 
lt©f, OMmym #si. 1^#, 1938f are®ij ft ^ 1937)» Mt tM 
©aiplOTattoii was not JtortheoMii^ msftti..! *«bmrg 
(1939) purified aM isolated tit® wbieh Wm • 
mm^0m t^t Uim -oxt€«.M« 
mnlj ia to.© of inorgaal© plio#plat% e»»is^#- l,. «€©»©• 
aine diphosphate, .as.t «. E®-aca0ptor» The prij^;f @f 
•tla@ wm» fotaad ta h«t X^S'-diphospho^yis^rt# s«l€ iMmgm* 
Isia aii€ ,ii»©ia©l, 1939), 1,3- mmpotmd trmmimws- tii« iOEtrm 
ftesplAt# -ibftMaMtas: €ttfeaspfeat«f 'tJst reae*' 
%io« will m&t la tb» of pbosplaat© aaeeptor#. 
fM ia#^gasie pia^-flaat# "kmmmm 
Inorganic phosphate ^ters into with phosfiio^f©®i^»-
aldehyde, presxsiabjLy to form a oarbonyl-pbfl'sphat© linkag© m 
JlaPO^ .H 
OHaO( PO|sHa)*CnOH* GEO ;^n::^CHj80( POaHa)'CHOH-O —OH 
phosphogljoeralilehyde OPOaHj® 
Hg-aoe^ptoi* 
.H coenzyiae I 
•§%iOCPO»%Ht»i*0^oa ^ 0ii«eCP%%,l*®oi»e0o|pOaHaJ 
OPOa>% 
CEgO(PO3Ha) • CHOH- 000 { PO^) + adQaostoiS ^ 
' ClIeO{POaH«5»CHOH*CG£)ii •«• adenoslii® 
5-phospho^yc©rio «aM 
At present it it not taiew the mmtx'mmm of mm phaa '^Mt® 
Im fM e^b^nft^piies^aM Im 
%& m its4 phmphA%» 1# ' 
t© 'l». %M,m w&y m 
@f «at#rs iat@- ©r^ si©: atat#  ^% vi»fei#- ^ef-- tis# 
«»#rgy famlshied by tl» aaidatioB, ®«l:y @t^ r «»#«• la 
iaofptsl'# pi30ppl«t«: 1,# tat«a t#. «st»r- lat® @rg«ai#' 
Maatioa during glycolysis of ^luoAfsis tjaos# reported 
l»3r C19S9) im %Tm- pliosphoryl^ion of Mimaan 
(1940) ia tlag o:xidatlo» pf pjr«¥at©« Aetm&lly ptio#* 
#lial«s« rn^mm. M mm&m m'Ml*' 
tet tb© i» «ot comparable. 
t tm »tum,ed by larto-g «»# §1^.9ti»a |193i),-
was abl© to r«plae® phospijat©# fb® »raen&t© form 
as sr«®»-pbosplio^y««rald«l^d« wM&h la oziMm^ %& t-to eor* 
»»pds«ia»g mM» In 'gmtitttt:#. ©f tli# a««BAta»^ ta® -
is .»di ai^ssa^py iiiu©# tfai ars«m-p«lioafte^.f» 
«ataii®ott»ly lafe® miA 
mmmim 
Mmst &f »«: obt^;Wi||. aid, 
®f & emw sprnMliMmM tmSmAqmm M&iag «s« &i Juiwa 
•of iiB#sl0 mA feast. The u»«. of the eell-frea ,p»iifaratlons 
:#li¥tatM perm@ablli1l|^ diffic-ultles in .ms0 ©Jf MaX* 
fsis sM laMMfeoro# hmtwi&l pmp&jmUmms tmvm-
imt hmn available until i?©;#«tlj, Mua^ 
©fetaiat'i ,«i:tli ©ttBHP- ©f «-yg%i®:a« t« '^ mt 
tha.'««.® typ«- #f t» Mm&' ^mmmt Im. 
,fti't«»#ii «s€ ftMMk CISMI -siiw## %!»% ^iiri#€ 
©^ei TOB^erts gl«eo»s Into §C^ a©itl tad Imk®:®@bo»0» 
phosphate# Previously^ #t. al^ (1927) had dasoiistr&tiwi 
tlJ&t iaorgaai© pboaptet® mm fef»in,g tM Mmi paft 
mi m tacfdQ acid ferwMitatioja hf L* <?ag®i ani, tlm-t tfa« .pij@#pliat« 
ta mm ^df- t;ii# 'tmmmMmMm* 
Antonlanl {19^) iimt «|.i. -wm mMm m mwswmrM-^ 
S«piK>spi»#ye®«fe« lata pjrm&,t& &a& Mw^m$ fet 1@%«1 
<10541 ahowd tlist a tlried jrr@paya%ioa of eoll mnmaf%^ 
h«»seiSpfe#sptefe® tmm mmU.m 
pmBlng %:Wm^ & sfea^* 
fi^a fltiS'l sM&mA. %•!« #f 
phospiiat® mod gltt#oit# ^gs*-© similar prodaets aad i»» 
siiflllafly by pg eJjang®#* ^'ikka &!## sfewM t&at S-^Jtospbo-
.glf#«Fat» i-iI© A«»ti© «aM m€ 
a -glfo#roplio3phcrlt aeM la t© #tiiyl alOQhol &m$. 
formic acid. 
Wmw^mm ^ ^  (5.9^) r#p#^%#€ isolatioa ©f 
imm feaatsilal f«»s-ai®tlcia «f glueos#,^ S%@» 
aad flise, J- r®p»PtM t&® of tM,s 
iateM®di&t# of th# l-*»f ««!*» f»a * larft: mml^  r®pi»e-
SM»t&ti¥0 genwa ®f 
I^atwak-ltoo (1936) 2?^a2't0d fciafe adteosin® tripliasphat® 
i»8 « e«ll 0onsMt«©»t. ©f ^oMa ^©liwiai fit®) ^prnw-tmnstj 
^4. tsolatia, a pyr®pbssp?Siat« fs^« fesst«3.»#^-
S®rk!aaii, Stone, mA fl937) slj€w«d that prollf^atiag 
of l»ogiQaitoaet#yii« ar« ^1# t# m## 
piioglyd«s»#t©, aad « -*gly©«0Wflpl^«9-iatt« 
#©»»©« ©# <en«;r^ ^ueos# i» m top« sub-
l»ao (1938) obtained m acetone arl^i fwa g^, »li. 
wj.jl,'* 
which show«€. la Hi® ©f 0.nmm .sad hmm» 
siiaimr "bm m4. f0mt 
&^mmm » wm mm^ 
mr%^& to pfimvmt# aMitles «f i*f m mmm^ 
tmMjm of pho&pbmg%fmwm.%m» km^^Mrnh^m^: m * 
fiat w s fei*** 
Tm%m mm gl«#«a# ©na 
w€ (19S8) tiftt «• mutate® 
#f inorgaaie mmm^ €wlmg tim Initial wtag# of •« 
f#i^»i}tatioii #f ^mmm hj wm&^mg e@13.s of A»yob-a#4igi'^ »gQ.g«g»^ 
fi» tl*t 
1&a0t#rla «ploy ft fiiogpli^ryistioii Ib %!»; 
of gin:®##*, It «y ft# •!»%«# B«# .aSi0%'# ««»•«» • 
a dir#et -•%«% ## say ®f tla® taiiiri#tt«J. .f#a©tlOM 
of thm B-S-P partdsalarly Mtk »f#y€ ta eespitrisoia 
•Ath titot mmMjm»m- %m f«a».%#: • -Gqm#* 
wMm a¥ailabl« tmw pp«pK»«%i©a 
i% *«. w®rtfe srlsll® t#' 
s©»« -6,f tli« n£ ilis 
-fwe. mVb&m^ tm- %&$ #f #iill'-»f»« 
imwm b»@.wi mwrnttmhtm i^wenatly.. ' s®A 'Sr®®-® fltSS). 
%m- #«#%«#%£« sf « #t«#I ^11 Im m 
baet«»lal fttst#- 1# ^mmy& fey ^w# #f # apit« ©Jf 
motor iriv®n roll«rs» «t «|. |IS4#.|- li iittMcii:# 
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i^eparation ®xfepa»t« tmml'wtmg %m 
^lafi.Bg of hmt®Tlm 
• stiil (1940a), «^af a 
tmm ml% 
rnmgmmm all ^pi»«as«« tl*- l>as%»t» prnw^atrnW^.m «©%»€ 
%m tM «•«»- iMa#F as tlto »»e®poi3«l.»g #ssf» is©4t,i®4 tmm 
fmrnt hj Warburg .asd Cteistiasi (19^9)* 
fM ®f mwmrnm 1,1841) aod l&le&«r- (Ifit,. If42) 
iwr# iato&dKMid i»» ti#»s m& a#w aed®« nf mmmmMMg. 
ptapiioi^latloa. ffe#8* i»afi@« point ©at liiat th® lla&ng# ©f 
ptespfeftt# t# falls i8t0 t«© smmt^ 
a»iiiga#t«# ft» «#rs3r-ieieh mi- I» tla®- mm'^m 
w# hmm tmw- %p®s- ®f C-l-l 
(8) .nlti»og#B»pbospfeat« llito§».,. (3) #«%o%yl« 
pli©sflist«- lla&ii§%, sad, C^|- ^lal^piioaplmta lii^iig®#. S!»pl«» 
mt til# f©iar tf^s- mm §»»• 
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pfcospfcat® Imolwm wmj littl# eliajsg# mA ©onas^montly 
th# r^ asfcloo is mmilj 
Jt is "BOtei tl»fc tim mlm of l%PO  ^ in ©xid«fel-©ii is 
#,f ]p©pla©«i«it of %hm trsaifcienaJly iiiiF®3.¥@€ Im 
0 
E 
{a| •§<! > -C f^f — 
OH 
1%P0^ ••ts^ 
(b) ^ -ciopo.^:^ -«-1PO»H. 
Suoh e mih®tl%uW,Qn Is ©asilj r@v0j?stfel® and p?o¥id.«® a -mm  ^
tQT rmmmwi.mg . mm^gy* 'Shm ©f %P0* 
fox' a^O Is sppli@tf io fciT« phoaphoralyaia of glyeog©!! pfeo#-. 
phor^ las© to form gl\ieo»«-l»pliospMt# mm dla®*-
tm#tie hy^olysis of glyeogsa %# f®i« 
Qtmt <1939) 3»# $lye#psa #«» fi?©a 
gliieos#-€-pls,ospfea^», of %1» 1s*%^«a 
b@xoa®di|jli«8:yliaft# «»i fcrio«#piiospimt;« «» -mil m» hmtmmm ptooi-
pfaogljei^ at® -Witt pteaphopyrwat# is *3.1 l£.tt®«a tfesp#iigM feb» 
ir&rfe of -mM- tollsbprstof®. &m0m lltSfJ «s€ 
Oh2m»y®r0 Awai Boli3.« ft# wftl a#.«^iw«?g maft. 
C1959) havm 
ozifiation-redustioa »e®#ti«a» fto jp«»eM»»s foUd^ag lit# 
foinaatioa of piiospbop::^a*umt« ir©iP« ©aly .®»s mmlmwt0.m4 
as to By las® of ra41.oa#*bi¥« p, £fc aX 
I shewed tb.at tiB daphosphorylation trlphos- ' 
pfast# wm mvmmS,W,mp wtm-mm as#ta#bia-ryl.«M«» o-f plioa^ho* 
Pja'uvat® was aofet 
adeii©sl,i» faplpbosflisii®- ^=±: a4®syli# ft©M • 
g m%& ——-> 
»o at to #f pfe«a,pfe»s.fr«mt#-f»a-' 
pyruvate end HsPO^ Is j&t available, to»% this p»%atea.|' 
is fovrn^d Binm l&©tat@ ©«i 'b% #.|i3stliesis#il. i»t» #.y#@g#% entf 
it likely that phosphopyruvmt# it Involved as mm 
»diat0» Kalckar (1937) iias s4ig« tMI phQBpliopjrmmtm. arise# 
fr®n tri# ©3d€atioii of tiy 
It 1# p#ssilj2® tMt pfe«pliopjruvBt« is. t&.wm&A- hy tts 
ii»eha»i..sa lu th© fctAs«iy «3rfcr«©t| 
OOOH^CHsCii.OOOn aOOK-C.%.OH( 0P0aiS»)##®9H 
©xidatioa 
.Qooi«a%%§a|§F©^.i%)•cooH ^ cooh-cmcCQm^M^l^mm 
wmQQ^ 
fMs s-u3^;jestlon again ^^ploys ffabatitutioii of %t% feir 
%0,, 1«®«, {xr<llii»ilj a molmmlm ®f %0 addla t© 
.©f' .fi»r«i# t#. ,f .1.0. 
tat« ^ii0h im d#eM'^0«|-aat»d to Is th® ato-r® bypo-
U& mm» pmmmmm %& ©«rirt:#i m% mm' ttet 
•IS*. 
ft #r %:©• 
fb» relationship #f t# 
m^mm%lf t# fe® f^ garded a# ©f la aS-
€itioa %& tfct# 'Siyi®# oit#€, i*£., tti®## fcipfciiFg, 
XipBii»B.,. #3piH®pl«s hmm hma Colowi,-®!: 
&1 119411 f©m-»4 that mM feraiM flif#-
»i«g: #f iniXos«€ipto8pMt# %• ©sterifioation &t »t%& 
Isergssts ijte«tiiitts# l^^iag Iti# 1 m%m .#f gte##8'#» 
(1941) sii0w«€ %b&fe fteosph»rylatlo» #f m^m-md 
•dm'lns oxidation @f py^imt® hy Wsdm «xtra0fcs, 
••few© mtmM &f f ^r» tm mm^h mM of pymvm^m «t-^ 
dULs#i. I #Q:i^#poai»- %© fta# moM of ©«|. Berlitser ©fe jd mmi 
hmliom %Mt Fitti© #f f «»t#i»ifl®a. *® %-tt|)tak« *ir b® a@ 
W S »• 4 t# l* 
ffc#. a«fcti» ©:f til® &mplimg .ra€ 
ia^ #a#«a- i# a®t 0#l#iAek #:fc «l 
(1941) eonsider Ife# oxidation of t© £»»«%# te 
m phmphmjlBtion promsm «« *»%£.#»#€ •®rli@r 
Ksl^ sr (1937) tm mMmMm fas- • 
wl^t plaf » mlm im pimBphjdwjl&ti&am 
So aatisfaetorj method, foy the preparation o£ 
mms^m sjstsrass from bacteria mm available until Booth iittA 
^##s flf^l «%«•! fM# Mil • 
prewM»t f«' tl* cootimoas mjmMMA ,piiss«g» #f * psst®^ 
@f ^%mmm % »#t «f mtml .r#ll#i»s aM a 
tos»l» «los@ly fitting tM rollers. Booth mai ar#«» 
prtparationwi iwm ^«it ana B. eoli with tiiS.* -^ 11,. awl 
%&%M preparattea# led e««^€#«fele activity* flui j.,. e#li 
|ial#t WW rsf^ rtsi on tain ® larg® mmlmr- &i &m 
a stt^ stritt* ©f .hs»»«&pisiee-p^%* t» t^ - pwrnmnm  ^ of M#«r^ iai»t@ 
this juie© produced approximately lOOOiil #f 00^ 
A mimiim Osj-uptake under aeroMc conditio^## tMs li«»-
bmm umA -m 'Mm wmM em'tM «l##lio3. 4#i^irii-®0-aiwi« 
(l©40b), 'm drnMy^os^mm^ Cl940&)t pymmtm-
Ml «f t imm, imm 
1» JS34-
la gpl.%® mt til# mmmmm- ©f -ili® -Mil, -tto# 
hmm filsaftvimtag## #f feiiag' %«ti# .#xf«a«lv« ®f 
^,«3.af wtal «wjta©®# tm M®#rt ®j| iW40} pm» 
m alt«P'a*t# wMrnh JJB mewi-. ««asttr#. »fevi«t#4 ti»®s 
fl&i wmm feas-st ©» mm f»l'isei-pl* ®f' 
grinaiag * past# 0f e#lle aai, p^wd^wd. glass. 
goll CKS^} ®TOwa ia 10 lit»r ftiaatifei^ a @f 
f«S.l#ia,ag w&M^s. 1:1 &,.€$ p®j!toB# m .fisftit 
0»8  ^ lOji tap mt®#, t1r@ growth f»« », .14-*!©  ^
sl-^ t wm wmMimA witii st»i.3.« *%«# •&»#. %b# mM 
m iaoeulm*. fto »«#£« mm «* 30 ®c; ffflp IS^ii fe^tira 
®ai ti» o«l:l*  ^tof a SiMmplm 
mmUmom cmntrMum'* I» mmt. %msm tm cAls *#» 
tl»r t3?®ate4 by wAing »in«® th® aetivity of tfa®' 
•l>a#t#ria3. a#l3.tglfei«« • In ^»ril 
tl»^ j\iic©s used In stodi^ng individual #»g^» sj^tew i?«»# 
ttom mtla « * ;papfe®a:» 
la -lb®. -ii, ©sll-gMs-a ip^#te« »a 
l»f ^®i:i:l»g til# wst e#lj fast# Is ttai. 
ltS» liBOa^. llltti€.-|jpta S*® %^1.S pteitflawt# m %t| 
i^MmA t© *k© tim e«ll-gl6ss paii%» ei m mmistmuj of stiff 
p«im,«te«. toattar"* Ja ot .©^Is 
i© gl«s wm »dte##d IfS* 
fbm first gJln^ag «p«ri®s®nts wir# «»i#€ ©nt irtth a. 
«a« witb l3«d' s i^i#pg*: M 
ef th®. #®ll-glass past® was placed l.» m&rbmp mmA 
vigorously for 3 fe© S minutes, thm mm&wwA hf memm ©f m 
spafcmla sM &m- pmmmm pertiQay®-:* SMs 
mmmwimt prmmmrn »«f-, hf m mmMmalml 
i» ttiis l®bor«tt«ry la «iieli 
tli» mmlX*g%mm9 past® i# fRSS«d b#tw@«ii two elos#-'fitliag glat# 
m&mmrn' §!»• im«r t© m stf^isg sM »%&%•«# 
^stesiily tit# owtsr fiOB« ta hulil ia a fix^iS. portion. 
#«rfas#a by filliag iaaer 0«« 
#Fmsb«4 is## this ii©#toaat©«i aothod giv«s m p».ia#fe 
itrntiwlf siatliir but ^maxititatlvsly stap@jd.or %# Jal.®® 
hf ^.aAng* 
til# flaw ia t-is» Mtt-teo# *«# t^m 
mmm fl#«s ©f ia m mil Mil &mi^ 
tinning smmW. rn^mm or stml b@arlagi» MtJi. sMmm ttaft 
period ©f ia approximt@lf 24 hmmg *lt& fe# 
»i«®l %»a^ngs t&s- Is I© atettt mm hm^m ' Ife® 
fO«d@3p«Ml glmm0 wm pi:irs#A m mt mf 
ml lowing, m maMmm Mm #f parti#!# #f i/1 *» €ifa»#fcfir • %# 
pats. fte» aTr#i*tts© «ia# #f tia# :0,ms^ wm 
n^i^iborh^ot #f S sil0Fe«», 
tlai eell-glMs ^et# ha# %#«»: tfee pasrfc# te, 
it %liojPo«gM.y ^ t3:» ® ©f '^f t4 
phmpbmt& ar wa:fcii« at m »tl# of 1»# •«!«. ®f Ii<ial4 ,p#r 
gpa» &t tM# ibaSftdflal pmgt#* 
fla® glmmm mA l.mx'gmr mmll wmmf tMtmm €^mm hj m 
slioj't mm^x€M i^om pmi&  ^ oa «• m «iigi# • 
trifti^ afc ap^>ziaat#ly SSOO i?®volmtio3as pm stoat#* fto 
20- • 
liquid QOQl&4p and »»toj©et«d tt> iwt-tMmw 
on « idi^^ivem S««* tilt3Pa©@ateifug# 
1930)» fMs m 
7S,co0 fco ioO|tO0O r#¥oii3ti€»» »t fe t# 80 ibs»' ft# 
Mr wltli « &f ap^'e^-wt#ly t mm*-
taisi^  &ppw»M.«at®ly 4»S «1» of liquid# Tim e®!! fpa i^ats 
ar© deposited on the wA.% mM tb© clear liqpid Is nemoved tmm 
mm%mw »f %m. mp fer a#aiis ®f « #aptllary 
esntrifttgation f^^lod Tabled fi'Offli S to 30 Bdrsutes, 
«»• 18 «jrtjraefc±0ii aai tJto «£ 
©laiPt3fi©&tloa Wfm mt®i* «xl^a0ts el#ay«i. 
thmn feim ph«pimt» #xti»se^0» _ • • 
final l>a^^t«fi&l extrm$% is #l#ar is Inrn^mmmm 
teit iim & dlstinet j6ll©w-<«b»wa. opsl#ae»i3©®# la 
»at» ©xtraet aa pi»e@©i^#a. fe3r\fi»«|ag s##a»i: wmt&lm 
a# least SO;- of Its activity for a 10*day period* 
In may ^x r^imntm tbe Metorlal #xt»et wa#. ilsly»i 
•fFi&r li« »#• eollsAlos tmfeiis w«t «'tto ilalyslog 
In sost «xp®f»iawitg tJa® 1»®t#i»ial extract waa ftdd«€ 
t® the tub®! 'tt® ttib® was closed of£ Jast-abov# €li« 
tyi®i with, heavy tl^ead, and sealed with collodion# fbe entire 
feta^« »R« faisteinBd «»• « #««« rod i^csli iaft®' tlm 
^tl:mlyai»g- i^aato» «t' mm- maglw #f msi-'-r^tstsA fef 
# motor* The dl&lyglag liquid *as laad© up of distilled watar 
.«»€ #4,«%lll#ai £#§ fh# ^alysiag b&A m 
eitfasity of 'mtsout 1500 rjI,, and th© satire Bjstem eontalned 
fl t@ 2.0 liters*. fi» w&tmr wm pii»p«d fy-oa tb® dials'siiig ehtttotr 
iafe -mA mMmm4 £!.&* •&«#& tfa® -aialysis 
ehaabesr teapajmfcm"*© oi' feb# sii3?t^iaaiSliag 
%b© dial^ i® mm--4 ta f®G» 
la a f«w oxi»rl»#nfcs thm #xtr«0t ia tl» tab© m.m dtmXjm  ^
by mer&lj swsp«aiftiag it In TOimiog ta  ^ w.fc«r* fli@ t@ajp®ra#ar« 
#r %Ms m». aa^lt t© %•!». @i 
tfe® suffer®^ 
It was found to €rj tl» 3ui* .iii *i®f 
Gmm hj pXasAag tUm mxtwmt i» a flat aisli tm a 4«sieeator 
coataiMdBg GaClg and applj-iag a Mgh vsowjjb fc© feh® sjstam* 
fbis Method a ppo^nt «»«lt hm. 
stor©€ mid wei^eii m a©©a®d« fhd powft«r co»ld st€n*#€ for 
a P#i»is3d of at l«mmt fo-m vmha ^fcAout; %mmm ©f 
activity, at least tri.th. %© the narticulsjp euKym«s mMw 
eoiidid«ratioa» 
asttols mi preparing a apied *«## l#s# #»<»-» 
i^mstiilm Pr®eipitatioi3 Mtli &mt€mm «a»Bi«a s^lfat® ..pi.Tr« 
powders raush reduced in enayraatie activity* 
T®a®t Products 
In a few instances It was desirable to eompar© tb» to««« 
i^podi»st with & ia©»- w»il to®«s s|st#w smuli » 
%m% contained in L®bedw juice. Tie jyio® wm tmm 
jmm% iis m Sitmlf 'l&jmw m^Am* ® 
f« m% 3fO®C. ,grsa^ ©f til# a:f^e€ f®ast mm slxeA 
«ltli TS- itfL# »f «H&*€ t-# f«r iisMPs at 
fM will portloQ of tls jm&t soiMs ws ^®a 
fewi 0.IJ « an^l® -tad e^aliPifttgat# «-©« fna^tli®^-
sl,srifi«i m tlit 
Mmm drie€ :^sst. Is m rloh sowm &i mmt g£ •«©-. 
•Bsyiies*, « seti'Tstt.ag lor %&# ws# 
#%l&l»d-,fey'M-aftiag 1 ,gr«@ sf ttee dried f«»t is. 1© o£ 
Allies water £mw 19 wi cantrifii^iig tb» 
^ «%toa. of Pis&e 
«4 :Sa" f^ei^ «w Cl^ 'SSi} piioto«l«eti»ic ©oJ.©i^  
la#t»r# Oa ltoi« mefetas tli® mi tti« #olor mm 
slis*» a tiyaigiit Hue witb tim i»#rgaale plic^pliat® 
e©nceiitpations mt 0.006-0104 ag* f 1® 3iil..» 
iisa# a saitf ©st®y «mp0-wa€« li*r©l,f«€ 
i» til® « .dliort .gttMsri- of tli» aetl»€s JTot" 
|i*s® @^^i©'aad» will follows la aais, ttia 
os». mp#» tb# ®piitttag ##f a»# 
piw>splmt# tT'&Qtd.Qxm Os# ii#tfei0ii fw 
.feydPelymEag iiaay of itot ©» b#®t4ag feJfe® 
'Varfiag iMgtlis ef M®i afe loo'^C. Is I ICl# s#al®4 tel3®is 
vmm la 'Ifai# 'methot ©f Wm s £mm 
#p««iial hyteslj'tiii »feli©ds- mm €®«iimi>l© 
ill -fill# @&apii'»€ i# i.«'fc«rala#t. 
its ».%« ©f splitttij by 1 mi at 100®c. mimmm (1928) cal» 
wm%m of splttttiii- ©r' •%.&!§ t ps,^, .gi^ps ©f •%»# 
0«f©a»# m«##r«.ag t@ to' folloM»g e<itiatio»i 
K » ©caistsat &£ 
X » ^ l®ff « ^ 
.a a « ©o&e®iJtyatto» of group 
at t « 0 
m » «0iie#atepattQ» sp|j.t ia t,. 
Ir a®l#® 
ftirai. :ft* im a rat# «f t3 X 
10*®^ wMl# tS» ®#i?9ai po^ ^mp hm ^  K mt $ X lO"** 
YyjmTills t^m m mmA %m ites# 
Phosphate l» split fir«®: l3#te ftf %&«» m#»-
p©aais' ftt i@:'«it t#ap#»tisri»= wlajta ine^feat## f»ir t© aiiaatss In. 
1 I«OH C»ty©rliof «€ Mtotan, loii# ei %&« «fe^r 
pbifete. m^mTB uRd®!' .i»ii&i#»»ttoa Is liyar0ly®t€ ^ i^itlg. 
sent. 
3i,mm tfe#. alkalta# t^ y l^ro Lf#S.« dma 
ptmph^tm md ptoosf&ogL-f®#ir«Mefey4«-, &»te.©r 
is nmmmmmmpf %# i»t«rala# tto# 'Of- #gt«fe 
e©a]^«ii^- lit ft 0f tM tii©,» fills mm to© 
by #3ii.4at£Qa Mtlt £.oil»». »©#.giw3iglycerali#l^ €#: Is ©itiiisisa. 
ft© S-phospiaoglf©»i® ««etf tilt'# mmmms. 
t» amffeoted., Following; fc^jls 
tti# wSM&SJim liy f^tlfi# »pl:©f#Ai -fii# 4i:fef€i?:o^S:^ %#ra# 
|)hosphat® will bm m- 'miM tli« pb^pbaglj-* 
fttil# mid f o»i€ tmm. pt»splioglje#^raM#l33^ will. •&# 
FLIAS, PHOSPMI# SRF,GL.»ML. PH@S.PM®.<* 
gljmm&ldGhf6m «TLL T^^©3.FSI8 
IOITN.# 
fiii ddt^ la of %i» io^a® caidatltsi «ir« a« follows 
t. irt.» of toi0lilorao#tlo .ttistS «j£%rast ©®at«4iiing feh© 
phmph&tm In md® .|«s*: t# _ fcy 
.©f # #r 4 9# g i: l%aO|||. M ©r S of - iodlia® »» 
•.«# %ii« .83.1.w®€ %# .»t«ai tmw IS aiiiat®#, Thm 
0smm& lodlns is destrojed by addition of dllat® tbiosulfato 
»fi®r neutralisation by HCl* Th© inorganic phosphate is then 
€«%#«!.»#€ T» TL"« TIL# 'Q3P®.A«J 
FEFIROLYSIS# 
C®l PhmxihQ^mmtw mSMm. flis is 
lygabla even during: ISO minutas at 100^0. ia 1 I®1.» 
glf@«ri© aoid, %»' .calculated as the ai££BTmm !».%»»#» pii0«pfeiitei 
&». D©T#I^NI4 BY STBIAG ^4 AEI4-IIYDROLY«TEI# PFEOSJI^T® CL@© 
adnutes in N HOI nt-lOO^C.)- one tw mmm liii# 
wm: , %m ^EAAT- #F .0% LL.FES»T«4 iW"m 
Jmi:©# -»» -t&» imi©@- mmmwWf 
-IS* 
|4| *Y FE#, BYDF0LFA#€ LAY 
•60 ladrmtm FC#L.D T^^ALYSLS m isf WITH ALKI^IM LO<A»-
-ioiS mf«irhmtm 1954,1,» A •§• •^» la 
ALKRTLM TO ph.^nQlphihM'l'eln hj A FEW ^OP« OF T H, 
3 drops of lof^ lodiii© are add@d, and tb© sol«fcio« 1# allowed 
%#• staM f cr 15 Fi>llowing pmwtM' tM BoMtilmm 
is again m4» aeid % additiou of S w 4 drops af S^l HSl awi 
«©§#» ioMm ig- tMosmlfafe#*, laorgtoio' plios-
pMt® is tfe«» la tfe# •Bmna«r* 
( 5 )  A<^P0»ia# ti>iPkoa&Mfe«» pyr<>phoa^i»%« fraeti«ii 
i# split off as iB^rgaaie pli«pl»fc® hf 7 M,m.t®» layirolytis 
ia 1 1 fIGl at 100®G» Phosphopyruvat© will intsrf#re ainc# 
®^oiaM ^11 %m p-i0rtiiill:y lifiSrolfis# ia 
In the presenc© of phosphopyr-avate, adenosine triphosphate la 
d0t#raiM#€ t^® dlf fe»»e® b#t*®#a Vtm phospimt® fraction 
from 60 slmt© ^^slrolysis {piiosphopyru¥at« plus adenosln® tri-
phosptat®} aad tie alkalins-lodirie fraction (phosphopjruvate)* 
»#IA**HY6YOLY£&^L@ FGG,ET;IOA« AITSRN; 
bf 180 .alsal;#s afc 100®e# is 1 IDl# fMa lnolud,@s all sat©r@ 
.ASEUTIOUM «:KG©PT PFAOSPLI0#3R<I«RMT#« IAJD 
«»glje®ropiao»plmt# &iiio full ifi tMs elasa. 
S>LAAOPH«T# HR WT. A. «»»•«©«£©AT: JALI<|A©% 
©f %im ami# »ltjtio» is plft©«d is « 1® e 150 mmm. 
TML>« O^IBI*«%«4 AT SS FO«R IT.* OF 1© 1 
:«s#, tt hilling'mhtp $jm sM th® li^mid is ti»a boiled 
©wsftJllf: mm.m mwMl 0mm wMMm tmm t-h» 
sulfuric acid appear* Then, the flara® is removed ami » ds^op 
or two of concentrated KJiOg is added to eleap tlm solution. 
•fhi« soli2tio» Is again tell«€ ear#feHj matil th# &i 
aitrog^n have been drivau off the 0olutl« i# colorless, 
.Aft®r M.lutlon MB ml#, fhaspliat# is 
on 5 poTtlGnBm Tim oi^aiwiry aolyMiit«<»E^O  ^ o.,f 
tbs Pigke-SablJarTOw-tirrtl. i« T^l&m€ in this. If a solia^os 
#f fflolybdate in watw BSmm tti» ssM «m# €wiag 
ashing proc®#84 
IAI30S@T3*I6 MSTHOI# 
• in tfe® early |»«'i of this work tlm activity of t1» ^)ac» 
f.r@p»atio» *$» ci@t«riaiii#d by aethcxis*. ' la 
g®a«al, t««t ma perfoi®©€ fey pXaM.iig 0,8-l»o sl» of tM 
Jmie« tQgmth.m? idtai th® ait>strat@ and fcioaphoaafce und^r 
ma. mtaosph®^® of ©r a «f GO  ^ SBd 1#, tint ^00=  ^
«M«r thmm eonaition» is ip#«r®iitly al»o.i.t mthmlj 
T# .II»ATA?ALIGAFCIOAI #F TB® BIEAJPTEAAT# BIAFF@R BY M«II€ FOF«T4 
FRCA TH® AUHSTFAT®* WITH ^HSPPFAAT® 
steospbare, very littl© gM 
, General Wmxier of ConductiHG th®' 3p.©elfta lasj» l^»ri®&ata 
Ti 6 «^»ri»i3t» *®p-» eoMtt©t«d is air a#gliglbl® 
•mmmht-e is #l«w» % ^&m%ww$.A mym.tmm m&mm turn 
:I® •Qi»mm.l #I« W«» 
bf lasin-j 0.1 to 0,3 ml« bactarial Juic® plus additions 
fc# m voltiw® of 1.0 It &• s»i of tl» is«l>atlo-3i 
tilt reaetitos.. «%©pp«4 b;|- tin® a^dltioa of 6 4% ferl-
ehloracetlft «gi4. The solution was than diluted to 30 ml. a»4 
LFC,^TA«8, mm €T' %.'I» 
vaflaeei aet^aiaatloi^ mm mm mi fe« fii-
TRAT«« wmm mmm€ bj .«IIIAG T#P»T#4B»TTAG 
3P#«g«»i t-© tub .^ til® «%.«?% of til# i-»afeati©» 
FSTFE,® THSB « TJ» -IL#*** 
PREPAPATIO^J ©# #NLI«^AT«S 
*##% ^ SBTO®-TR«T®« W«P# P»PIIR«€ »#• TM IS ©ALT#* 
««# PW^:^MA TMM TJI# #A M SA. MWMMTQL&% 
mmlt (WIUTTE^F AND COMPANY), m PLAOSPHO^YE«I^AT% immmmgimo** . 
phmphu.%», mS. wm^m PP«P»I^€ trcm 
S» ««&%»: ,PAREB«I®# £^« TFE® tm^&m COMPANY* FLIT 
la. B t^ ef w«s p^#-p»«ra .»#«t»»llj8iag tM 
-»ET#| IM .IM-- imm A ©F TL» 
As»8s. *lt kitica.y supplied by Dr. derhard scliaiiidtw ffei® 
msml a@tlio# ©f preparation im'srolv®# dissolving tl» 1® ©f Sm 
»:IALT I® A SA»LL MI®A»T &I HGL, AMITLOA #F « -WIO-AIIT 
•of- »%S#  ^ er .fa ©xalab® nsutrali^atlon bf- Mlrnm W&Od, fol-
t 
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A&tlwXtf &f plaices froui C«lls Qmm #a Dlff©y@»t mdi& 
ISach cap contained 2.0 ad. of liquid including a-045 MHafEOa 
9f pdm» AiMQ&phem « AUDD 10^ 00^^ md tmpm'&tarm wm SO»4®0. 
Quhstwutm ffinal cc®s®»trati©B) ©•Ol 1} O»OO0 M| 
PJRWV&M 0»Q2 M, BDILM JMMT JUIE® 0*^ »!.• &F 1 M*- DRIED-
y@sst in 10 Bit teiliag wrntrn^m ¥alu©s a» gl^tB Ita 0o## 
«dium. lil^. . ttia*;-. ^ ,  mSkBrn- ..Mm*-. 
1 Yeaat 
#3Ktra«t 
1©» •mm. mm. 4mk ' • t » •S^ f a 
2 # 01W®©»®, 156 232 15$ 60 603 186 245 83 66 578 
3 't H)P® 51 M 55 16 145 S8 42 m B3 173 
4 « GflTO©s«» I®? 203 216 157 54 @38 215 208 110 56 589 
5 • # aiia©o##j, m f ,  
j&mt juice 
tg9 210 65 57 561 300 186 m 57 608 
i « Pymvat0 84 • 37 93. 09 mi • S 21 $4 m 77 
J PeptOB# idae mit-im itrntm g 1 1 1 & 
8 • aiueos# 18 33 31 35 117 17 26 33 36 118 
9 « HDP 3S 19 16 14 84 WWr-ap. 
10 « Sluootf#^ M)F S9 S7 29 S5 150 75 m 28 21 154 
11 » •  Qlummm, mf, 
yeast extract 
80 55 £?9 168 9g 42 59 207 
is 1 4 •• t • i 4' 25 It 4 ' 4 t m 
mmlrng aMitioa &i h.mmmMphm0mt» 
»imm4. % .mrked 3tlu;ulat03?y laettbatiori .^ arloa 
tia« fitters.® aIo:» .tto& acttvitj #f Sii;li 
ia %»• ©s»» ®f m^mw tmatim laie^n,, previttl^a %'km-mgh» 
mt'tim-- period* /Tim .i^^Mwtfey on rnl&m alioiwd, 
mim E#I»IP«L-^L0S TL» #XFE«A.T: OF 
M%#Y OA^ -iwrnm^rngf thm AEMTITJ .#*#» THE 
mxtrmt |tii#» #s *«,» ^©atl  ^ (fstol® I). 
this was fell# #«f»s ffr»#8£»  ^ fi# 
Involving tefe®! wtr« #l#i 
 ^ |al«» m ia |ai» & sl3.»fe 
fchls siagg®®ta tMt, pyrovat® Is p»%mtolj Imrgfily @©si-» 
, T© ISTME 4AST.IIG TT# 
fii« aiiition of boiled ^-uic© sli,»a:i.«fc«il «xtr&©tii 
giaii-wtoRt, ^mpttmlatlf daj^isg %!»' #arlf fart of i.&« 
TL-OA*: LAATTIV# 'LAI®'#* *«• GWMTLY FEY -ITEILFE# F««ST 
FL» • LATTER II#^IGIFEL« ADMVITY, 
BMLAA S£ SASM SSSA m ^  M Ssms.-
fb# mn%m% mt dilution of tis® e'Tis^#: tiat. Isngfeb 
•Q-F IBB®PSRIOSL ®F .GLW#©®# |FMM# IFE -*111 "bm 
a®t#4 th.«fe «v#a t!3® l.ia?gds% «iiiss%s of |«i## ^ew a, • A«rfe, 
Mtiss mMmm t&s s..ia0.'aU«'fet®ii peidod i# susii l@ag$r 
with m® «©«»% of J»i«# €Baplof®€ C4>»# *1»|* .A «i»-
ilitj? ©ffee-fc of- tax^edlplioapliat# law fe#« »©.%«€ %!- 4^# <1938)  ^
f a«# t 
Effect of Oonceatr'atlQis of <3^.1 c# on 
IncKtoation Period of Glucose 
w&B tTom call# G»WA ©» Y««IT 
fiai4 used after M Ijohi*® la ffowa stat#* Baoh cup 
contained 2<.0 ffll» of liquid inolu<3ing 0.3 ml* 0.3 M 
W&WO^m Sttbittrat®! I final 6e«ie#atration) g3-«<s#»@ 
0*01 IJ 0«§0§ S» AT»SPII®R®T 90F W^-
and l^COgi temperature 30.4®C* Values are given in 
microliters, 00»* 
MO# juio© 
vimr «m» 
Sufestrate ©"•S 5-10 
adJiu 
10-15 
siiii« 
15-30 
min. 
30-45 t»tal 
min. 
1 1.0 aiuoos© 26 46 ss. 200 fS' 40# 
•t. 1.0 Glu«>s#, it • •« 1^- 'lii 4m 
e.s fllmssos# tB . » m 130 WM' 
4 m •: m m m m. 
,S 0.6 Slticos# s IS •i® W' %f% 
# 0.6 31ucoa#g mr m » '• is. M •ii If® 
7 0.4 Qtecos® f # i m m 
S 0.4 fflncos®. mw S *1 li- 25 m 
tn m .mm^m ®f mlt-. ss mil m 
Mtli-p»p»afeioiJB Qii f^mU fli« fee^««dlpho»pliat@ pmmtdmm 
stcr# of -©rgffii© phm^ii&te fmr ptegptorflatloa #f tim 
AGTLTLT-Y OF .AM IRFEFAAR »AMFEGAI^G^ 
flt$ .a«M.o.a Oif tto» oa otii» t#. ab®!® 1® 
OF FATOL# &•. TMm @XFC*N«»LY AIJTTV® JTIIO© I» AS 
FTEM-VFT. om m Q» LIE3I08«APMFLMT#, TOWT 
tMs tjabaTi©!* oot hoM for l*s aotlv# pespispatioiis*, 
FH# AEM-QH OA H«SSS«SPLIEISPLIAFE« mm ^11 &» M 
PIMTM S.» MATTER SLOW, PJ^BAMY ¥##««#; OF TB» 3LM#E. ©F PBMP^» 
mmmptf^ s* Is mhmmem of wA ace®pt^ i»®  ^tii® phosptomtis 
wst hm rmmmA.h  ^ piim:pim^mm  ^ m4 ttiig %ypm mfmUm is 
father &1&W i» tls© naraiftl Jiii©« and thm h»m«mm tlii lii^ilag 
factor# 
•l#«i thm -mxisi 1fe.« y®aai txftiraet .|m£@#« mm 
&-f l^aklnc dom formate to "u® and Ha« TMs r#a«tS.#a aimfe 1« 
mM mm^x* %#. m& »wmm IQ-f OO  ^ is 
ia lalilMtojry. fteis #a»# Is aii^wn by <?!» a#®3P#«s# 
Is velocity Qt :i# C0« is prafci©@a». 
P.HMFC«, PFTOTSLAI# MAA TB® WAS, %««%«€ «» 
So sppMeimtol®  ^ ## ll« 
PHO8PLAO^F6E«T», gljm^n^ wm G^sXjmroplmmp^%9, md 
mmmtmm. 
TABLE 3 
mMlm ©F MMm 
Jaie# |3r«parM tmm e«lls grows ©a yeast «tra-0t 
a*^ w#®d 24 i©-ai*# iii fmmmo, 8%at#* BmU 
eup contained 2.0 ml. liquid including ml* 
0.S 1 BUHBTFRNTMI CFIAAL MNMNTR&TS.Q>N} 
0*0I M #»OS«TJ Q*OQ& 1 
Qm^OO& 1 l:^o0»iioii©phospliato| 0*025 1 jfo«aat#« 
TemiseratiS'®, S0«4®C« faluea gl-¥®n io aiofollters  ^
COA". 
*T#» Atnios- 0-16 IS-SO 30'"46 45-60 T&%%% 
.1 ' l#a#. . ,,t^' %, lo< t % » fi: i /4 m 
t Oliicjo®# . * M • t4. 143 110 it 40? 
» TO^ » "#• 29 m » . 23 ts 
4 . Sla«i»g»|,. mp. » #• 101 114 111 lis M# 
§ a# • « m. 20 11 If t€ 
§ . .*F, m)? «: • m m: •It • 8S-
f Fcawat® • W 14 10 13 St 
t Pomat© 100;' %• 1S8 10 f. -i 15# 
t •. •• • ainaeos®, ffi)? AlT *8 
- ,4 
-54-t 
4efclon of infoibitogg on of Julee 
fh® eff®et of S«F# monoiodoaceti® asM, mwS. tolws® ia 
sh&m  ^ in falsi© 4» Ao^90i^ti,5 to t>ieo]P3- laF inMbits gMml*" 
jsgm- mt mm. %# 
piiosphop^tttat®, lo#oA©®tats imjlbits 1^® aad^dto-
of fe# »#tt.oa mt 
tolnen® Is not m well taii(i©2»st®o<i it Is. to#» t# 
astion, %li® e0air«tMiCfia of aifcl3ylgly«t®a, %© 
«ET4. FOLA^AE Mmmwm 
It iCll b© »ot®d tlMt « ^npiratifdly .1» eoiio^itymtiora ©f 
l&F Co*0021 *1 ia §0 g!*## iaMMttoia 
reaotioB bat fartfeur in «na©®otratloii 1»¥« 
Uttle PrswmMj ^ysolyiia esn oeow la tb® pr#s««» 
#f liF :«» % Wm f#ll@iAisg 
T, GLTTCSO®# • B»«ISI®AIPT»SPLAAT® # I %,?% #• T ^ 
T • T ^*#SEMON0PHOSFJTEI# • T%-A©®®PT©I' 
IB SOME CA##« LISXOS«OIJO>PIIOS|SFIYAT@ MAY TE# FSRTII«R ^IIVERT#<L 
T© L»»S«4IPBOSPMT«, this ^mm »ot mmmtl&.lj -AT®? TTOT 
%m %im -S#!!. TTI« IIYTOG® mm^.m !«• 
as arsknowa. la isusoi® Mifl jmmt mils %fm i» 
.tlit Isf 1# aiiyto^se#toa« -pb^pfeat#' is 
A?©DW«#D TO MT NO LARG® ««#J*|ATI0A ©F 
tMs EQ«PO*T»A L»S !«!« 1» 
L#I««««FEAT@ •IS©I:T STEFS #I»» 
%hmr% is » alternative .fef iM« #.» is 
i 
Eff#efc or inhlbltora ©». Aettvifcy of Jtoiii® 
Each cup contains 2.0 ial« of liquid including O.0 
Jtiie# par ©up  ^ 0»S 0*4 M Sa^Oa^t 0*0E *' 
GLIIEOS#, 0.003 M IDP®« ATMOSPLIER® 
«iiF- lodo— 
a®etat« 
Toluenet 00a InhlTb« 
itios 
1 M •# plm/2 la?#* 
1 137.6 
0.' 0. OlS *.*» '4ii''iiiit<^igf=- 'fX*# 
g/ 0.010 64.4 m^% 
4 0. COS *— W»J 
- #  0.00B5 6X»2 §S.5 
« 0.016 10.0 92.7 
•f 0.0096 .^'IWiilllll; 10»4 92.4 
# 0*0030 5.6 95,9 
f • 0»001i m# 81.6 
10 .|iiii;wiH.niii' 23.9 
%x wm-wntfrn 'nmmmm' •S 88.5 6S.0 
It MmB 7®*S fl»:€ 
3.1 •• 1*0 94.0 61.8 
Has# of laFi asA «jt trioiaephaaspiiftt# .m&mmlmtmm  ^fell# 
mmtlon »ST mm»m-
mim&mm IS mmm tm. 
mm concentration of the iiiMbitor- sfwa® mi litti# 
.s^ ssL Si: slfllt,. b&m is ^  iilM 
gio## S» »st ©ases the Juice contained considerable 
«r -a^ii mils, it waw; ^to'a®t«r* 
lb.# number of yi&bl® oslls able to ©«»## appreciable 
a©t|,*ity ijEiaid#3P stMSwd ^oaditioaa. . A. Jtti®# m,m 
A« tndolo^n®® to wMefct *stii- &M«A toown niuHb^ra of ®ga»isa» 
t© l®wt ,iB3ab«r ca«lag an aetivltj ,^ 
wmm' t© analo.^ous to the®# 
®aeoimtsx*«<l» tm aliqaot pf %hm siisp®nsloii pMt®# 
-m «g«r tl* &i wiam# • 
cells aa4«d to ttm ©mp wm 1ii»« 
fh® #f ^abl@ S shm tlmt appr03d.Mt«ly #& 
AILLIM TE !»• .AFII## T# m» mp «A ITBP-P®«IATOS.# 
l»»as# is acti^ty cKJuld iaot#d la al®et« oa fc© 
It *13.1 tm sotift fe«t in all ©»#» 
mm 0tfm$ is obaerved  ^ tlj® is Bh&m t# iaey@«iii® 
In no ease !*« ttaia Tmmm ^pa»at witli 
b«t»i.ttl |wi©## 
0@ll emntm on tim Jttio# liaw .abo« viiibl# mllB iB fcfa® 
fMg# ©f SO,000-7-50,000 ml. It i,# tMt 
Table 5 
#1" Viable Organissis N©c«ssapy fee Saias#. 
'9m» production on RespiFometer 
JAL0# wm& PI^PMWD £rim Mm^obrntmr IIIDOLO»R«S TA 
SA« WSF AS JRI»M 1» EOLL* SUAPEIISIM*WIS5WN<L 
cells was also mad© up to various dilutions and 
a€il@d m i^©at#d» sa«li mp i^# mt 
liquid inciliadiiss 0*6 ml, Juic® asid 0.6' ml« of o»2 
M »aOO^., 0*,t «fll* of gIttSOS#, 0*t 0f 0,03 M 
h©3cc^0dipbosphate. Values in microliters, co^. 
^per- isias added as d©- 0-50 30-60 60-90 90-120 120-150 
lm©nt t©rxsia8d plat© aiin. «!,»»' *ila» siin. lain. 
MUNT* 1 J£ 10^ , . •.. . . 
I »» • 32,0 19*5 19.5 IS^S 3.©#7 
t '• 375*0 ^.g 21Z »»• • .  
t •. 187,5 26,4 %2B 173 .Sit 1S0 
4 . • 93,7S m,& 48. S sa.s ms 
S- 46.875 26* S 44.8 S4.0 . S5.5 
: £5»238 29,5 22.8 22.8 84.1 04.1 
7 ii.6ii SS.1 23.0 Mml 
*33"* 
ars far b@low tijoa# f#i? imr«ased activity, aitf 'lt-
wm concluded tlat %li« viable cells Q©*«ffially pres@rit ia tk« 
a©# is &xpmrtmmkm mm «e#«ilng 2 fe© S 
!»»»«. FK» #;XAET Q£ S®3,1S I.S- UP&TT 
tm ©«atFifag«Mo«» •«« t# WmgWi M p®Mod m& #« tm 
maxmei* mi MtOypinp, t}:  ^ rotation of tM cup. 11® latt«r p©lai 
Is pai^%i#alarly important aS.nc® th® lactsrlal @#11 debris 
awy ts «a ttm eup wall 
A»A mmwmmtB ALL mmm wa.^ ®F T© •!>«(= 
. R##ASP#»AITD !.» Jttis#:*. 
|iii##« p»-«p»«id imm e#ll.# ©» 
©xtmet a«il« proved mnh m&m active than .pjp©paip«€ 
FIR« #«ILG OFT PSFFE©A»» JMIE# I# AETLV® OO ^IIE«0#% 
glmiMja® oltas iiexosedlplKBpM**,, i^xossaiphosphate, i&i^. 
ao€ ocsasiomlly on pyxmvat® hexosemonophosplwfeis, ftoii . 
Jtti©# Im parti@«l8xty #.#tiv© on glwe#s« oa fj.a@9a# «ad 
•htXQ8#iltiiosphat@ althoush an incubation period say b® »%at»d 
on the- tmmwrn M&f. «a-# Mm 
«©:ti©a» !!»• aeti^i% i»a shomi t# fe# In^mAmt -of tb-# *i«bl# 
•e«Ils p#«iat,ag'la tb® emat.irif^satAoa# 
*•39 «• 
f^loy til® m»M*f m^h^m of gla-
p^#aiot«d -pmwim&ljm with. 
&m mA with 
#»t@ Cl.i#&a)—the iiidlvidjal mzjmm m& r®aotiona of 'bastai'la 
IMV#' hmm ICTK TO- m$r&&ponM,»$ T*®-
actloiJii- in Mscla ma& |»f»t* 
PI^EBTOJ^ Si B,?.AO^ANB, ^ 
TM,m liu® Of rnm  ^ ^wms liiitl.iit«€ t^la %&©- mm^m» att&ek-
I'AG LI»»SS'AIPTEIIPMT«. -FLII R#*T.TTQAS IA*©L¥«II »IP#:| 
aldolaa® 
MSO«SSLPLWAIL»S@^==^ , 
Ai.hjitmxs'&mtomm ph&mpMt%ei • PHOSPBOGLYEDRMLDETOFD# 
l?li». pTOduet# of thm Tmtftlm ist#rft6t % i»»i-s of Isomvmmm 
t0 tmm « smmmM 
• MBYOWMYAM-I^&M PMMPMM ^=:± PHOBPHOGLYEMM-L^HJAM . 
Ald©l-«»« wm Tim.t 'mpmtima i» awel® m4 im fmmmM hy . 
ajB-<l LQtmma (Z9Mh). &Mimu0. m»Mm Imwrnstlgm^m tm 
wem sfemdying th® combination ®f tbe :tm- mamymM*. 
'mA Mmmltmg |LI§SFK| •AE»©BITI»AFE@A %m pmsmmm ©F 
la Jtti-fto. t* m.%ymm,W'mm- msA 'tim «Mo-» 
'IMM RMMI&M •#:SP.AR«FE©IY HY ^ (1940)« 
'Tbs prmmmm of AMl-mm la mm p#»tal-a%«€ -as 
l©ag age «s 1934 fey leaterg mad Kobel, wl» believed fetaat 
ipp#siA.,iig la tim disslallstdL0ii of 
Pi ate by toluenQ-polsonM bacteria ori/^inated by mmf ef trl©®#* 
PHOAPHMT#:# . FRIOSDPIIOAPHAFE# WAS im% 
Still (1940a) showed that a preparation from K» coli 
a compound containing an alkalirje-saponifialjl© phos-« 
pbm'tM fmm h#xos»di^bospl»t® wh»n eyanid« was tiS'dd a# 
a fSAati*® in tb# reaction* fhe compound yndoxibtedly w&i ft 
AL-JETAF®; OR T.L« •%*© BUT. 'IYIIITIOA #F' TTO 
cyanld© as a flxativ# precluded a study,the reaction mm 9M 
EQUILIBRIUFFLB 
"Aliolsa® mS. io t* mil Mlm- • 
The J, Qoli j'aioe contains botl aldolase mi^, tmmmwmBmf, 
•«m& thmm reaetioa® wmm a»€ wit-li tfa® teal-®* 
. 3OU0 r©actios3s of jem^. •«€ siuscl©. 
Dialysis for 9-12 houm at 4^C. |»©»»#tljrit.»g| i*#:»alt#dt 
i». « mmfm wMefc mm- mt 
tmm ©naymatic r®aotioBs« Tib primary purpoa® of the <Si«l»» 
ymtm 1b m mm^mm mmmzymm im m Mfmpon&mt 
TTAI® 'IMFTDIATALY .®A^##IIAG •%&»• 
pMmphA^m 
A 
comnzyim 1 
H^PO^ 
L^.S-IT'PLIOSDHOGLYE^RIII mS.^ 
Wi»m l imn Wm ®3j.l#*»ai©ti©3s 
not occur, «M it i« possible to studj tM# «M0ja#@*iji#»gfa#s 
©qtilllbMs «s. m isolafe®4 nyste®. 
,Ia mmtf wife. m- tb» mh*^ 
atrat®, it mm mmtmA tiiat & mmp&r&ti-mlj «paiitlty -&i 
tM@ »gaiil« f®4 »» lijdroljgied to Inorgaiil® p% ttt# 
riNnetlon* fM.» factor ooiapllcated t«lc'ulatiQ» ®f tlst ©falltis* 
rlmj ccmstaate aad mis© px^esumably mijjht inn.u«®» ©feat# 
of It «&«- that %!»• fmmmttm- lo#rgaal@ 
wma mmmb Tm^mm4 m pr#v«nt®  ^st « pif #f S»5 #i? al5©i'@.| 
fclsa-refoi*%: 
pmrf€fm$4 F,I S»S*9»0* 
' QF TEM«. EQAILITEII.AS .EQ»T;FTAL;. 
»EYT3?HOF ma C19S4B} 
EO»S4«B»T A.® FOLLOWI 
(ffltoiaa til os«phospiiat@)^ 
5- *• ,.•: n :1VT rv i i" -yi I i ' ir ' ; 
(malm hmmm@MpiM>0pb&te^) 
Aliixmgh this pa.^fcienlas' of calcwlatio» tons eertaim Ala* 
adva:ntag#%. ©quatioa. -mm adopted to facilitate <Bmsp&rS.mm 
©f m» witk mmm of a»@l» .«i fM# 
type, mt ©faatlffla rnmmmm- Mjat Si# titi@s®pl»jspliat@ is #f 
tMa. is set  ^
i&mm ©f *afe l^««^»@aip^aptiat#,^ femt 
i«»ia»fe«ly f#'3ra»- «a. hmtmmm tbm 
ia -Iteiek -m mmm the %m ^#@i»t 
« dlhydroa^yaoetone phosphate# -T/ie nwjsarator on t!s* irig&t 
Hi## ^m%A 1>« »«re oorrectly witfc#B «» immlmm 
i,f tl» is t# fas ^aX©ttl«t®d #% 
« tiiQ -©qtitlibrltMa eoustaot of tii© tw© 
Eg #f %'ls- feia'e«t»g, mmSA imwm t# 
Aldolaae 
KI « im^m. ..GARI 
LA. »• 
S»| 
CBMP « dihydroxjacetone phoaphat«) 
{PCJAL » 
(HDP » 
-memTmM vtHm mi ^mm calciliated from mm t»l©##plk«» 
wsla# % assiaainf previous to %m a#^i«s. #£ 
«««#. til# trlos®pb3»pMsfe« »apos«d of #^al ^yfcioi» 
«€• I^TO©I:JPLAO#F#«P^€#L^^* TI»« 
IC3_ EQUALS T 
Kj. is ecjaal to S./4 ®f calculated previously, Tlier«»» 
fo2*e, the correct valu© foT tm equllit)S»iuia constarst 
of- t;as al^ tolas# tm 1/i, mi tm e«- • 
ftoteally ii»&d in ao«t of tla.e f ollo^ug work# 
yarifttion of MMh 
E^, do<s® not vary *ltti concentration ©f substrat# » 
•^w% 
mmw^ wttMft Itatts tei m tsmperatur# ttifcl# 
6), It should be nofced from the above ©qaatlon for cal«w-* 
lating tbat siaall errors is d#t«»aiiiiag tto tritwsfslystii* 
ptomta catw« gF»mt ®»o» in »Mm tl^  valn«# 
of trt,og©pliosphat# -&& sqwared ta e«l©alatl#a« "Sim vaXa®® 
.®f t^© fawrabl J wifefc fkmm l»f l®j®i»to.©f 
and Lohiaann CX934b) for musele, although is all eases the 
®©I»FETOT« F«R FEMETERLA m.m 
M£  ^2£ ssam-Sjattsa s£ §mmMimm. 
flm %m®r #TAT»' #F S^IAILILJIDIAA 1« LA/TII 
©3? not at all when the eonoentration i» diluted Imfm^ 
certain limits ^a?abls 7), Apparently islth ©Bzyme SJ&ltt* 
tiona, the deatx^uoM ob <if t&i. &iitzjm& Is coaplate before 
«qullibi'iua has been ©stabllshsd. it i^ll b© not«€; t3»t all 
#f ft wm^imm ®i 
mnvmtmdt Is -t-fe® twvm ©f 
©quili'brium for this particular Mt 
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fh® pE reng® mi t&® b®st#yial aMolM^-lscfflWiis® #yst®a. t« 
fairly wid@'^->5,5-10.5<. In this respect th® baoterial oxizjrnm: 
Aopftly mimle* &nz-ym is mt H 
4m-$  ^ Is l©»s«lmt a«t4vft at &•§ «»d Is ii®iapl|' aa 2^^1-3 *t 6*5 
it# St fitppar«tly »hQw llttl® pw^Smmmmm hm*' 
%mmm pS 6*5 mmS. 10*3# TFA.« FIAI^ 
,ii0t Qimng®^ by t'tm pS, MmM mmlj tl» rat# «t ttet poxat 
f aM# f -
TA '-E^ 9m ••§«»% 
•§#8V®IRT«€, -TST# LATLI »F 
M)P « 3«191 X »* ..II»: ,.. 
' "  '  IS '  AI»FCIIII  /  J""  LI '  ^  ^.  • 
DILMTIOA • ••••'"''•' '•' ' Y'' SIR ©I» '^'' 
of mz%m .ML.cr-^-. ..dftaiagi##'.M.::i**^'. 
lit 2.34 34.65 -m W'. 
l£5.3 2,.36 34,75 2»37 M.85 •m^. 
IslO 0»8S6 ®»7S 1.375 27.75 2»2S§ 34.0 
.li20 0»353 IStt SO 0.727 21.40 • 1.37i 27.80 
1:33 o.iai 10,60 0.409 17. SO 0.716 21.06 
liSO 0. 029 4*71 0,076 7-. 44 0.1S6 9. SI 
Is &ppnm&bmd<f It t« t® fe« noted timt at ti# lower pri, tkm 
production of iBor^a^^# f i® melft la#i»iiwiid« f® mkm tii». 
TM •IS@I»P®4@ ? 1# F»M TH» ©R^AL# T 
gubBtrat© •e«e«ntrat3Lon is tims dsoraai:^ . % itofc 
S*REM%:« 
fa«ggfatmy# rmm &f hmstmriml aldol&s# and lammr&B@ 
mm wmgm i». ff® t© 50° at fS 
#•10 altbougb til® i# hi0m^ mm t&# .pi 
^ARS »«FFEIP«3.IT5', TTE #F Tnhtm » SI»W 
« 
total YQlwm of syst« m® l«o A. laeb. 
©oafcaia.»d &klf3. x Id"® m, »3.#» of ^xo®®diptoospl»t@ 
and 0»2 aa., of juloe# 
»• afcur® TLMM 
i^n# 
iBOrg* W 
Mm M^L®M 
LAAO"S 
f 
la, iaol0S 
ixlo-s-
m 
« 
1' 52 15 S*^S 7,28 
t- 5g 30 3*130 2.485 16.X5 
# m 15 2,270 1#700 2^40 
4 • 50 3.11 1,840 4,74 
t' •«t 15 l.Sl 1,050 0«Mt 
#. m 30 1.8t 0.83$ 
m tie %®a©«rafew# i*ls#» afeov# §0®, valu@ Attsfeais®# 
Wm W productioa bS.#i» 
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EG' LAGOA :IANOAI.ILTEGI«. 
lejerhof (1935) reported %fe»fc ©Idolase-is^^Fiis# 
I'J.AA' IS ^mmBrnmpUm^MMrn-- % T»»«S:ISG 
%a?ittions ef . f) Ims »«» &n 
'feaeterial pr^aratlc® altliougli It se-eM moj?-® pi«Ofl>abl@ ifeiit ttie 
s@a«a m ©f Bsto# #f « SattMtioa of •irft'lb®a»- tlaa 
#, change In point #f equillbyltim. %m shown 1;@ &&¥« 
# siiBiXar ©ff®ot, Sin« e^llibi'iua r@aeti#i» #f' 
GIYIT#RMTE© SM PIIOSPTOP:PNA'RAT® ^TB©R 
It# li# discussed lat«r in tMa section), it a©sm@d .p#»3ible 
ttefe Wm m%A lmm» .sigfel- hmm. a ..^ .^ l.» rnitm  ^ i» t.M 
l]»a«pa»e- equilibria, but tim ©ffeet ©# tfc® is 
t© mm' i®a"iibitorf #a# ftt Mgti eoiie®at»feioiis* 
Aeeording to t'ls i,iiM.%itoi»|* ift#ii#»-@f • Siyr 
AM I» I0DOAO®TAT;®» IJSMTOITORA SHOTJLD hAwm m& mttmQt ©A 
ths- ••FAILLFEMA #IAA# 
.P@AOTIONS: .©©^I^IJQG »UBA»3^TT#AFC T;O TH® «ASFSATI€ RTAETIOAS 
inaid®r c€»ii€#ratioB« It mmmmysm I b©#a »«0ir«is by 
a# |p««#ti.©a  ^ #%«i,|.ibipi» 
lAll #©«tir* ®xp«ri»nt® in f«bl@ 10 sliow ttiat I#f la 
as oa tbt equilibria# finaa# »3^#i*i»' 
w@r« mM m% & #1 #f mWm  ^ tfeis 
pH usually in ord©x» t# b« ii»%iti» il# isMMtel? 
•tabl# t 
•A»:S®IIIPFEOSPMT® «SL Tvi.mm^mpbm%0 
Enzjsm extract dialyzed 4 hous?a. Bach experiment eon-
taliaad 0«2 lal. ©xtraot, 0.06 !l .lalJCOa. 0.013 M GHalCOOH, 
aiad 5,ii8'34 x lO*^ M h@xosedipiaospiiat© in a total volwa® 
of 1.0 lal. The solution waa incubated for 10 mimtea 
at g4®C. 
of 
tJfios® FO^ 
foraed 
1 X 10*^ 
pliosphat# 
coOTerted 
m ra. moles ?«.!• cent 
X 'Wmm^ B^m 11.22 
s s#m ^^11 •i«iS s»;ii 
s 0.006 M-SGls 3.80 11.48 
4 0.001 MijCla 9.66 tM^m 
§ 0.0005 MgOljg IS. sa­
€. 
Wmmm. il. 22 
• f §*m 
i 0.005 mSQ^, 7.00 
t 0.001 IffiQSO^ 7.94 lO. 33 
•"•LIS* 
mm- -pmrnmrn^ tis wm form Mlnm mt>m® reports t^tat 
'mw i.# .©sly St mm m&id |>a»; 'Kr©s wstalte xjot; trntomliit®# 
hmm, %tomt ttm of pi i» 4l0s#3.y 
witli that ©f #<^#9: apt m'bm- m-
'm m%m%- mhm m , is # '^3.#yeA« 
10 • 
Qf laf sad la I0tea0®tat# •©» 
Aldolase-Iisoraerase Aotlvitj 
m%wm ia mperimmt was equal to 1,0 isl, 
;«AP«IIWSI O»2 IFL., JMIE©-, ^.191 X 
'l^S m* fc^a^gMiphoaphate* Incutoated for 30 
minntm at 28 ®C. 
i©» 
" la 
lodo-
as#tat« :i K 10*3 
diphosphate 
mmwmwt@d 
t 
» 1 
2,380 
p@r mnt 
ms 
M ' - 0,02 2.265 • Ma 
mm '©#.01 t.SfQ • .i4»t 
4 • 0^02 *- «•# 
s 0»01 2»a30 
-GGISAYAT#. mMm #F' -AMOL&G# • -mA iMmm&rmm: 
fi»  ^t&, thm moU.m» of .^# "trnwrn %mm 
together. Meyerhof maA {1934ft) isolated th© 
•@JT TTE' M'.A«TT-0A TOJ FL^SF TLI« %«© *L.TTO6 m 
ha& AA OPPOFTEAIFTY T# form MA 
50-
liferlw b@t5w®«ai t&# tw© fMs a®%li0€ mm 
mmrnmm&fullj -wmptvymM is tto» mmm. mt %tm- ltact#r£al 
«at m e»i® ^paratlon &i ti»|os©phoafM%# 
pjrtty (as .fletarBdned by th© alkalin«-«spoiilfi&bl® #i*«stios| 
was ofetain#d. tM@ 
ALFTISL**® £S mi CAIE#ATJ?ATIOB» 
phmpimtm «a. flia#§i®gIf^©©raM«ljyd«, a®* 
tlift iseisfeM ©#.sp«Ba esatains 55-70>^ p&^spJiogly®w-. 
(fabl# 11)# 'fMM ieyMMoii fr« tbe *&la« 
#F «AA M #XTI'SI.I»€ TOY M«»# wm^A ^ 
aldehjd© wltk bisulfite, 1» tiiis way s ©f tft® 
DLL^DRO;^^0@TOII« PLIOSPLMT# I# SAOV@I*T»D TE 
la •»»%:!*«#;%,, 
less tfcss  ^of -Iti®- rnXdQhjAem 4 ©losei* i ,^pip©«t,©ii- %» th® 
TSAL MLA# FTF m$ €» mmU #F %£T@II#PTES.PTO.T#G MS 
toy »«ferli©f (liS8) liy ms® of hy&?asi» m m ft3E«tiir®;» 
FM» @3^R£»«AT TH® OF TE-TH A:1.4«IL,.»## AASD 
i,«i»i«as®. Is tfa# pr^&mmm ©-f Msnlfit#  ^ »a# piNi-
*«©%#€ «sttag to anj sp^#@lable ©artent, *lj®3r««s i» %!» 
itb.ii«a©» «r ibb® -Hxstt*®,,. of is - el#pr:ly 
4®ao.B®t:fat«# %• %&© '^mmmm &i 9&f, &r mf tl^ trios®-' 
phompimtm i:» %i» fc«rai of ai-^ dr«xyac©t@a® 
51-
• m. 
lodln© Oxldafcioa: 
'of Alkalis 
teios®- 1 3E 10*  ^ s*poalflabl® 
PB0S|)H®T® ' IEF '' p^upimt® 
LASAT TTA®D OA^DA-- OSELDA- _ 
. tioit , feioii 
sg# lag. pmr ©-•«% 
'1 Equilibrium ©Ixtur© 13.18 mm MG 
t. BqullibritE® 11.74 «€•©#• 
i liptlltferii« isixtuF© M*m- 10.31 4-M 
4 Equilibri-uia alxture 13. S5 13.35 §•0© 
t €»2& 8.7SS m,%: 
« isolated ' 6»3.4 g.776 «•« 
Igolateci €©fi^©'asi 9.02 S.74 iS.t 
S Isolated S*fS 4,#1 «§•.« 
Isolated mm$m  ^ 5.875 1.963 €$•1 
1© S«Sft 1.926 
11 Isolated 5.873 1.718 f0,.S 
'fmrrn «r# 'WlAafe mm M- ii0#a. t® all## tliat 
ftay equillbri-um i® truly reversible, f*© methods «#» sb©#.#m 
|L.)V«S» ^ %m%h 'Wm wmwM'WmM |AT#3I©»#DLPL»IPM%#|.' mA Wm 
C trtos@i>hc*splmt#) to sli©* i&at. m^m ©qulllbilTja-
i® ftj ,alAfM».f th» 
libri«a ^«lth ehiffif#® iii tj^psrat-ar®* fl» ex]^2?i®@iits 
Tabl© If show %'bmM &ppTO^wmM®lf Vhm mmm i«. 
*lii.%.bftr w is. iig#4 
AA TLM SUBSTFMT# ©F TL» IPWETIOII. FK#«« »«;ALTS w»wm #BFEALM«€ 
with ta®p®i*atai^s #f t4®, aM 4l»» 
apihed ©f ©staollshing the reversibility #f 
th® i» If tho experiiaents in Table IS, 
mm t#. Sft%. lo"  ^ fii#i»»as#s 
f5P©m 0.3©6 t# 2*imi m fartbojr t© S»-itf *i»s. 
%0!a|j@i?mtaar# 1» 40®| tottt 1^# »t»w t® it# #itg-
S..»8l stftt® a ®# t»SfS' the t©taperalaar® 4s «giiia 
BIPOM^I T® 5®* IEAPL.^, *»#: F#»V#T AT SFEAT## 
'm^m.  ^
FHS: ^mmmmm. -©F TLI#: mmzymmM «3OAV«RFEIAG imm&m&tph0sphMt-m • 
iBtift ph«pk©.gl|^ »«ld#iija# »»€ -ai^ aroxyaeetftBS plis-spliat# 
€#a©^t»t«t# steiBM mi -m extract obtsiined by grindiag 1m#* 
t#ri« witii. pmw^Mwma. fii« «faiU.I»t«» vieriM 
*ritfe. bat mt wltit m enzfm^ 
FTTTEI® m 
of m fsrious f@»p«rat«i»@® 
'Exper- fdii-. Substrate Mastloa 
pera-
tiare Source 
total 
ester HDP 
frl*» 
OS#** 
PO  ^
?04 
UIO-S as 
triose-
PO* 
• m* mlm, * 1 ts. 
X 
aolea 
10-3 
p%r 
cent 
Au^ 
1 41 fi?los0-PO^ 5.179 518 4.143 2,70 5.88 62,1 u' • 
41 SJF 4.350 0.022 S,S4 t*441 6,04 4i*S • 'IS 
t • #4 Mose-PO^ 7.»S 0.730 5*9S 2.322 2.537 2.13 51*4 , SO 
4 i4 TPlose-PO^ g.465 0,t46 1.073 1.13 0.668 1.91 45.9 30 
s • 14 Iffi? 8.722 4|3iS0 0.022 2t512 5.105 2.03 2S.8 to 
i ; mf g.w 1.450 0.007 1.298 0.805 2*085 43.1 m\ 
f i t,i«S 0.24® 1»973 0.649 0.908 0«4i4 26. S m 
i i S»fti 4.350 0«08g uum 3.734 0.420 14# 4 m 
f i • HDP 2.90T 1.450 0. 007 0,691 1.108 0.431 m*B m : 
f&# wia«» for the bacterial juice empare favorably wltfa 
%hmm obtained with musol® yif.ast pr®paratio»t -^ a-
E«AFC»TI0»S «F mt »"*"** IwMhtt th<$ 
lilrlw* Tim »a©ti ons are mimm- %& 'bm %mtf 
Table 13 
iMfttog ot 'fey f 
Concentration of the >-j©35:os@dlphospliat® was equal t© 
3-»l91 X 10*^ m, moles* The pH was 9» Samplss of 
1 ml, wer® removed at intspvals# 
gxp@i»» 
iseat 
ffflopor-
atur© ®C« 
Time 
elapsed 
, , rnXn* 
K 
1x10^ 
I $ 0.366 
M SS 4S 2.166 
3 • 40 52.5 6.557 
4 s ag.5 ©•®fS 
TMm ©-.^^ARIAOA #F FEA©* 
t#rlsl. mmjmm w&.%h tl>sir ©©laat^ fpfarfes to .Misel® aai ft-ast*. 
fh# rn^mr sfedy i» tMs se«M©a 
phosphoglyoero* 
MLTI&SIS 
CHs0(P03Ha)*CH0H»C00H  ^ GHaOH»OHO{ PO^H|,)«OOOH 
3-phosphoglycerat® S-phospiioglye@rat6 
-55-
#NOLA»II 
GHaOa« 0HO{ POeHsa) • GOOH 
2-phosp hogl yeer a t ® 
- CRL»s GO{ POAHA) *AT0« 
enol -phoapi-iopiam¥«t# 
la 1§»S IffiM#!* ft ^  tlat baglyis 
into pjrav&tB and %P0^ by imscl®* Lob»iifi: 
iWMt SLI^4 I-« «A 
soHspound b®tw@®ia S-phosphoglyeerat®- «i.4 
sua Hitj^ aliag Invsstigated im^Wkmw 
aiseov«r«a. tlat tiW"!*# Is sM.ll a»@%.^ r ist®w#aiat« lijitws.#n 
$»PHOSPIIOGLFE©RAT« WD PLIOSPBOPJJNJWAT#^ 2»PHOSPHO» 
Bacteria i®r® also SIIOTO to p»o&ie@ pimmfc© «€ E^FO  ^
iwm. phos l^asgiyearat# (Aatoni-aali, 1933) • fMsphoglfse^^at®, a 
key intemediat© of the E-M-P systea wmM tmm m 
terlal f6«B©isfeati&» in 195# wm?kmxt ^ a|., 8ti©a« «nd werk-' 
1®®- FIT-SI:, IFWI «A# FI'^  GLM#©## 
%%&m fey several r@pp#®«atat£» g@i»r« «f M6t©ria» :lowir®rj» 
»o st»€f of ttoe fcastsrtal '#asfa#» *#•,tafe« i» «iy ©f tia® 
A"TI»® «FTS©S. 
arepar&tloa of the bacterial •mmmt&m oontainlBg Dho®pbgglye»g' 
pr®pa«fei.«B- #f fe# Im siffltltr- ia 
^aersl to tiist d#sorlb«d :^ wionsly» in isost oa®®», 
*» »% FOI» TIL# .ATE.% OF 
to tli# tli# r#«9tl©»«. 
Bialyitte- im fhm #fei% 'Gf mirnrn- wmmymm wm a»#««aary 
«¥# mmmm^m 1 £wm tm Im tl» «f tim 
®ii.sy», fell# f«®ae.tt0iis W9» m longer liroltsrl to those Qij€«f 
®«»alAs»%i®* la t.l» sta% of t.b# phosphoglyceronaatasiN-
«©l.aa# m sm#li mm f©r ls#lsti©a 
#.f tl^ mMfm systems, since pho«phopyruvate, snd-oi'isfim## 
ttos of ©qaili'terla# is vmf littl# 
ia. m Mgbly «iifertfug@d Juiee MBit#* & smmh 
m- «i.@njli<l a©i4 Is add©<J. 
wm mmAlf P»PSI*-#T tpvm m A^©€ 
ymdm  ^ m£ -the J«i«® ISO sg» i^«4 asfe#jpi«l pm ^*1* 
tation of %&§• tof »®#tea«. ©r anlfat# 
'II^AIA:B0€ S©TI*J,.^Y» 
LA ««,%• SF FEL# $X|®RISENT®, PHOSPHOPYIRAVATII wm^ 
TLI® SAT 
©#«!« mis calculated as th© diffe^a## h&tmm tM:g irajs# i®.t 
ph;0:«p&sfe# f iis^rtgardlng inorgmsi© f| .« t«f«pwi.a## 
saMag# fib# pl-Kjaphoglyeer-ate fpa#it©o nonsistad of festii 
ttoi i'w and g-isomers, and no att@->^pt wm «ad@ to distlapiistet 
LB#TW««. TB». F®AA «T^FC mtmw^ ^im PLKI«PFCTESW 
iii@i«lif ms#€ ft i« s siattai?#' ©r .«asd 
T^PTEOSPIIDGLJSG^FIAT# »«• J&« :m SYSTIRA LAPPRSAI-
•IAAT^LY SWPH©IPHOGLYCE»«T# -TTD 10,G-PLIOSPLIO.GLYOER^AT#)* 
Ija ti*# f#w @xp©M»wt» fete- pmm S«»gjteSfli#^y®#Mi*« w»s 
it wm •ffltofesia## l^ os fefes atxtwr# % .f^ psat-ttA f»©3 t^:a3.^  
iisft'blsa# *««:;.out Isf •il##olviiig salt la 
« llfctl© ra *a€ ,.r«pr«0i pita ting % « i^tl.©a of »I«©fe®l at a 
GA.JIMT MI4 T® SIITTF© 
of rne^ n. 
F«P«R&TER«' 'hm » ©•I'F##*- » %&« P®SL%L#RA mt 
#QUILIBYI« «« % T'TE «XP#R$*6NT« FAM® 14* 
F5» IM^MIIT ©F «R^»L© ? ^MOAT A# -SFFEIR 
• fcli# tito®' 
SH» «G^«« REMS^NABLY W#IL MTLI TII®S# 
'toy 'l^ aMsaa m€ {19i4| .f©r -isssftl#,*,- la a^Sitl'OS %m t&® 
fthosphopTj'uvat®!,. small amounts of inorgai^c P also «pp#ftr, fir®-
swaMy- the dephosphorylatioa mf pliosphopjramt# tef 
•!»«# #f tli«' a#tiiflls- a#l.ii ay#t*i». fti# iad^gaai# F was smfe-
%y«et#t #r^Jiie f m# *i» mm% Ais^m#s€ ia tfea 
it M.11 'FESF t&at 'tmmrrnmm: FSAG# 
fidLfly *!€•» .goiag as mm §9^ %m tMs s«pi#s &t 
wltlMsmt 4m»%,Qm tnaetivatlois of th@ #ais|» duriag th© imm i^-
FEL.EA TIN# ©F 1® »!»*««*•• 
•fM. api^ fHP liistt «f substrate #©a##ati'iitiQ» 
wbieb mm 'to# t© #f«tiib3rt«a €wpi»f « £a'etib«--
• tie®, with a fixed concentiPa;%i«a otf «ai;f»;, is «fesim 
S to 9» Witla ©f «3ctraet ia a total ¥#3L«a# 
••©f i,t -ai.# i« ^pwrnt^ Mly t«:4-»§# 
TSM# 14 
sf mA Ph&splmsljCBr&t& aonc@ntr&tim 
m FONBATION 
Baela ©xperiaent eootalsi^d 0^3 ml» 
rad. 0,3 M HaHCO®^ Irt a total voluia© of 1.0 ml* 
PTML PH, 7,4^ 
•fia# of " PSA«»F 
1 X 10-2 
Mtev inoufeatloa* 1 x 10*"^ 
l3Cp«* 
lm@nt 
incu­
bation 
ature 
PP-P S&nl© p 
fotal 
or?$anie 
P. 
Oi»S&nie 
P as PP-Pl 
'Mm ag» ag* ag. per mn% 
1 m- t 27,8 S.59 0.47 27.33 20.46 
i m S4 27,8 7.75 0.51 27.29 
i m 40 ' 27.8 9.35 25. 8t 36.10 
4 10 St ' 0r,8 11*78 urn i«t4« 44.55 
B m B4 i*fi 2.26 0' MB m*$B 
« 30 t4 13.90 3.91 0.71 13# It 
f SO i4 7.75 0.61 i7.lt 
S 30 41,7 10.9$ 0.40 41.30 ^ii«4§ . 
» SO 14 55,6 12,73 0.34 5S»gS 23.03 
IKATEI»T©D mlth. 
^PH©®PNOPJRA¥AT®*F 
5^9-
glycerat# |4© x phosp ho gljcerat#*?)*, i»l«* this 
@onc©ntratlon tb# equillbrl-iia is fsdrlj constant -althoagb 1^# 
p®r •©#»% mi phosphopyrnvate i.a#y@aa!t# fillglitly m fbm 
mt aubatrat® is low»»4» 
m££m% &i ^ mmm mmm nhosolKi" 
concentration &i the substrat® depencis ®a 
iamMtion period and tte ©.#aa»ntratios thm mimym-
tfmbl© l§|-»- tim 1# a#t la ,IS-laiMtoii, 
MM® w 
of IMfsi© on Potation of Fhoapl^pyrftvat# 
imm-
Bach ral» of solution contained 0*S ml* juice, 0»1 ml« 
. OF 0.1 A MAASOJG^, X 10*^ PLIJ0IIPH0GL.Y©ERA'FC#«»P# 
Saiaples w®p@ at indleat#ii intervals • f-«a|pei»" 
GS^S* 
^ia© 
laorgisiiie' 
P forced 
1 X 10-2 
plSil^-
pyruvate P 
1 X 10-2 jaiK. . 4Si>. 
PhospSb-
pyruvate 
fonaed 
" ' mg.# jp@^ 
i' 0- # & t' 
1 1/2 Q. . •Qrnm 
s 15 0.93 4*m 18.34 
4 30 2.53 €.87 86.97 
S m 1,60 f»W m^m 
TFA» AM^WA. 1# ^m&mt A.TT«IIA#D I» ANT ITTJ®!*#*-
aft®ir th« «f pliosphopyruvat# lncriiyi(is llttl«« 
.©LILY fmt TTI# ©FESEAW®^ 
-itt tl*ia oxperliaent, particularly mg&M t®-tite' 
m£ ARVD SUBSTRAT©* 
f&S: effect &i dilution of t^e #b;^» is by %ti# 
iaienta Feoorded la Table 16. Larg®ip^ .aai'©ants mt 
la -iil m9mm fehS' it al.iwi# lasal»ati« p#Fl©i^ , 
Wltli tbi# -parti«3.ftr ©boi.©# #f' incubatio» •ii.fl"«»ii@® 
is effect- 9f wf Is 
«bl© ia %!» ©f 0.1 aMt4» 
mg T.L» .#F TFA» P^AATEEGLYG#!*#**-
GREIFEA»IP**&^FA» 
TO'S'S RAEORDE# OOLJ P®RSI«STAG»« 
phosphopj3ravate'»P and tell nothing of the F#litM©fisMp 
Salmils flfSS) 
te»« a laetbod. by wMch mm FtlmUi"# 
tasniit# of t&« *» l»»p» 0f phosphoglycerat® #« fe# A#t«* 
F L *  'tmmid. MPOM S AS?TE«4 LA T^# ?©• 
tati03?j mf tM# » tit addltioa ©f a»oali» 
ta- tli«. t##t la ftlt« wm  ^
S-pliospljoglyeerat© is Imr©*##! fyo® -1S»8® to aiai. tlmt 
•mt t*! i»-pls©si>&®sly®«pate fros £4*5® to --iS®# fabl® If' 
ip^^iaits i» wlalcii botix is0*M. of mm *@3.1 .«*• 
Um plioapii©p^ru¥&t® w«r# »ftsar@cl* If »latlv« naomits 
©f tMs® koown* ®f W&m •qml-
of Conetntra^oa oa Fowmtloa, of 
phosphopyruvat® from Phosphoslycerate 
Total volame of eaoh @x'o@rim@nt was 1»0 ml* and 
0,2 ml. of 0*1 1 smao^, m,Q X lO*  ^mg* 
IMENFC 
SO atiimfc# i»«xMlioa 
11. IJAOR* .«^ 
J«ie# gaaie p 1 x lO"*  ^ PP*? 
FORMED^ 
1 X 10^^ 
GO FFLIMTE IAETABAIIOA 
JMIE® 
p&r 
50,28 
»JR41 
24.50 
IT. 44 
LS0Y» 
gsaie F 
f©i®ed 
1 X 10*'^  
1 X 10-2 
% 
B 
I 
4 
*4 
#§5 
#1 
%OFT 
MGT 
i#4S. 
AG* 
f.»iS 
8.00 
#,fi 
*4. 
•1. 
0.05 
KG. 
5,60 
0.8# 
0.25 
»S* 
?,« 
8.16 
5«S4 
p@r ®@Kfc 
30. 86 
30.25 
mM 
*^FTE>SPHOPJI?UVAT«»F 
f afel* 3.f 
g-Phosphoglyc©rate, aiid phosplioppnivat©^ 
ExpeFimants 1, 2, and 5 contained 4 ml. juio® 
(coneentratod prsparation fro® dried extract), 
2 ml, O.S M SaHGOgfc in a total voliaia© of 10 ml* 
and was stopped hy addition of 1»5 ml# 40;l GGlgCOOfi.. 
}Sxp®rli3®ents 4 and 6 ocmtained 4 ml, juio©, 2 ral» 
of 0»3 M MaflGOg in a total volxins® of 10 ml. Polar-
iia©tric r©a<ai3g3 w©r® acui® la X tuto®» 
ATUR©, 25®C« 
Time of incubation, a&u 120 120 © 4i 0 
NaF molarity •Q 0, 03 0 
Oris, cone* PGA/ml* 
Mg. P3A^ 4.W 4,027 4,027 0,70S 0,703 
P0A-P 0,673 0,673 0,673 0,117 0,117 
After incubation, ag^« 
oa96 o»oos 0- © ' 
InorgioDle P 0.025 0.010 0 0,003 0 
CKrgaai© P 0.648 0-662 0,673 0,114 0.117 
PGA 2.706 4^027 0.683 0,705 
Optical rotatios -1»81'» •2,70® -2.97 ® -0»46® -0.52® (a) 25 
D 
668«.t® 686*4® 737,5® 739,6® 
paA as g-'PGA,. ^ • 11,23 7,97 t 9 ,02 .# 
Organi© F as PP-P#•$ 30.2S 0,82 # • 0 © 
« • . ' ' ^ Appreciation is exp^asaed to I>v» I. B* Jotms of the 
Departaaut of Cheiaistrj for assistanca in polarimetri# 
LN¥@8TLGIITIO]GHI» 
litjjfi® mm hm la l3Ef#ria»«t t'b® -cpmntlty mi 
pimMplmglfmr&t® m tim M^lucmm is 11,. 23^, an# ifen e«t 
af m# t#t«i #rg«al@ f p»a*t.» pimmp%m§iyrmwmtm»f 1# 
!»• 8, LAF *M, MDD@D,. ^MMMTA. T&# 
#f phosplaofjmivst# fP0« t-pxiospli©glf«#«'mfee iml 
sbGwl# tt#t • $teaag«' ra%l-©s df -3- to at#.* 
.Asstesllf t» &p^yi»ests  ^ i -iw  ^ 4#,- inaa## 
#Y©#»1SE -W®!*#' ##WIWLMT I#*»R TTTAJO IN T&# AL>®»E« #F L«F» 
f»8ibly liif in addition t© IniiibltstsBg, fch# i»®meti.#a 
«1.«o :lia# m ioMMtoj^  «jp©a df tli# 
2ljo0ronmtase fraction, Mayerhof and S@Mls Cl9aa| fumi. 
fillues of 8.5-11:^  mi £-phosplioglyc©rat# ta.th# vmmm3.m 
$3»#% .ASBUT WiM 1® 
flsat experlmentiil techalqxie employed her® 
frais aBf |sr©wi#iwl,f described. I» *i«w ©f • fcli« .amefe. Isrgeip-
qamntlM.:mm mt siibstrat® i3#e#s»af^ for tht polariai^^fcri#-
miiiati©a% .loagai' inetabatloa p#ilMs «» w®ll «s a©y# ,p©*»fal 
pmpmm.ti.mB- wrnm:' ^:H»- »» «©TIV« -©OSPI®. 
s©lmfei0s« w»# s#«iw#€ fef taef««0i.Q;:; 3-4 fold tM- BStriffial 
@®ntr&%io» of ia th# .far® 
gly©«2»at«- timm ftM uswal aisEtura mi -tM %m& ia©*«rs 
wmm A# SA"B#%RAFC#« 
SL»#« %LA# 'HM '^MMM %TA.« 'SA^L F»PFAC»:PLI0GLY 
eftrst® be«a d«toastrat«d, tli« rmmd.MMTt af 
'©LUPRL#!! PFE0».^A^PYR«VATE-'P ORNLY, 
%M,6 procedure is imeh aiinflor arsd yet gi.vmm «a 
picture of the state of th# ©quilib3*ium«  ^
Ta»^ S*A L>« A#©R#A»«I. or 1®-
©y«as«4 %f m- mls%ng %Um {fame IS). 
FABLE 18 
Ifiilll'bf't* l(«tW0©n PhoaphosXycerate and Phospfeop^mmt® 
•.«» hf F«^FNRA%AI»- IFFS^T 
par sampl® TmovmAt 0*3 nsl. extract, O.S ibI. 0»3 1 
laHGOg, fot«a ¥0lu^ 1*0 ml, 27,8 x KT^ mg» P0A-F 
;|S9R S-SAAPL#* 
•' • Tim loeiP" ' " "tdttfl orgasio P 
lt3cp@r» p#ra- «l^ a@d PF-P gaale F «gaale as 
iisent tur® P phopymav-
at« %. • ^n# «g« ^ 10--^ " per e«»¥ 
1 ts 0*20 'Sf"*a6 gs«c^ 
t ^ t; 90 e»6o 0,40 27.40 24.09 
s • 4#- H# 9,00 2,m ti»Si 3§»£5 
4 t. 200 6.7S 2.93 24.87 27.07 
fii® r#ir t® 4) Is 'I®:© «s #fi«par»d isttfe 
ths® «®«a% itt that teaperatui^ as determiisti. is «a;p«ri« 
Fr«0i»iaably tiss Ijacubation period at tM» t«®p»rmtmr« 
*«• TS© tm MDITLOA TLS# •&£ R@»©V®L EF TL» 
fear tit ««fflpl«, tl# mnzfm: li®t sm  ^a long 
tliat & #f -tM#- mmym- mm 
•SI-
'A -cjf tim is gives fef n i^»% 
2* In eurv® %,. ^hmphQgljmrmtm ms «««i. •«•«. -a su^strat®, 
in curve 2 pis®sph®pfn3.vat© was -ased. .83?# ###s 
to spproateh t&# fern© eqiiilibrimi, ^pj?e®l.*fes2.f 30  ^
phopyruvfit#-? fls© simpm ef twws Ami titAt th@ rs%@s 
A% -TIL® »T«LLI%R4W FFTISFE. W&S :APP?««©TOIII. -mm 
1j3 both 036 ©f a dialyzed extract precluded premtef*# 
'Gf the ©tullibrium with: a 3\ibsequ#Jit; i»»pr#s»isf» 
CURVES, 
fh# PH vmm of tM 
tis» pi Tmg% 0  ^ tM p&0«pi®glf©si»«3itM«'-^ »ola3® #qp4llllaplft 
is s&i*a la th® mi fsM® It* IMtr# 1# '« siaa»p 
#®ella& in of pliosphopyiPiimt;# fawatioa ois »#i€ 
side* Tills d©cli» %» at l«(ast due to th» 
t«Mm, o-Jf;,fefc# tm &m- :&#id rans®» %i»'iilfcaita# 
tli« §,mmmm ia aetlvlty ts wmm gradual* 
GTF -AAT: LH- THE ,G£ 
fM iBMbitioa caused lif W»F is coiuplst® only st t&® 
ooncentrstion of lased, i.e., 0#04 1 {Tabl® 20)• 
M g«all saeaiit #f io^giaii# ^fp«-«iw€ tm ^Mm 
It wa» »S>IIIMI tn otto.®r fbmt 'ttos- ©f 
'Use of Phosphopi^ ruvpfe 
(o^ r^ h^ jc) arx^ P/mpho^ hcenjb ps 
Ntermak oubsffates 
1 • ?' ,:;M M BUHBTRMTM 
2 « M EUBATRO-T® 
Table 19 
Midity sBd iqullitala hmtm&n 
PHOSPIIO^YE5#RAT® AND HAOAPTIOJJYRUVAT# 
la-da oontataM 0<,2 alt 0x.%p&0%f Zf*& x 10*  ^ lag# 
PSA^P in a total volus® of 1»0 ral» Incubation, 30 alnutes# 
TEMPERATURE, 22®0* 
AFMY ' ' im*'' A!..#..,' f^r 'mnt 
Bxper* 
Immt 
f 1 . mtt&T 
u«#d PP-»F Iftorgauie 
. , F 
oygaaie 
9t 
organic e 
aa PP-P 
I S#1 D»3S # •  27.80 IkM 
i i#S acatater 4»4? ©»S» , 27.27 16,38 
i • . f*4 biearbonat© 7.73 t 27.80 27.82 
4 a*s 7.56 #•!§ ^.60 27.39 
i. 9.2 glycoooll 5.80 © ^•80 80.86 
i , a.®t # 27.80 12.95 
t 10.1 glycocoll # 27.80 10.65 
FTM# 
laF Ha oxalate Iniilbition of Equilibria 
ls#twf(«a piiosphoglyc®rate and Pho^phopjsnivate 
LASH EOBTAIN©A ©•S AOL# EXTRACT, 0«2 «!• 
0.3 M laEOOa and -1^,-80 x 10*^  ag. PM-f In a 
total rolxmQ of 1.0 ral, Temperatiir#, g4®'€» Ineu-
featioui 30 jaimten. 
Exper* 
llBMlt 
. Mol« 
©one, 
laF . . 
lolai* 
conc» 
Ha 
oxalmt* 
mtmr inauomtion* 
rF»F Inargani© 
f 
x. lo^^/ml, 
fotftl 
organic 
P 
P®r e®at 
of 
organic F 
1 m4 mf qwm 26,87 ' #»» 
§ 0*02 0.67 e 27.80 ' • i#4§ 
S 0.01 2.07 # 27.80 f,44' 
4 •** •** 7.60 0» 63 m*m 
S 2.87 0.47 27.55 10.47 
« ** §»©i 387.63 ge«76 
f 0.01 #*«© 27,33 Mai 
S, 0,005 7.00 q*m 27.47 a5,4i 
i ^•47 27.77 
-60 
«si eoncentratlon immwgmM'. f mXwmmiy pmnmt i.m %hm solu-
Ha 03:alate sli^tly retat## rate #f phosphopynimt# 
immmtkmp m .fi:iiA®g mmmimt «,% variano® wltls r@:pir'% 
#r IiOtaMoii and Ca.t54), wm tMt oimlat® 
litfcl# m. tilt aaolas® rs&stioB at least Bif 
tm & •#* M/M fMm rnummm 
•tliat tM chX®t im^LhllxiWy mi mmlmtm wm 
^phoaptmpjl&^tm OF P.LI9#PIIOP|TOVAT«P.. 
l«.i«g|.yi: ioia iWW} immmS. tim% 
asid hm&^m§,m ta 
tion of tfe# warious optlciil. and geometric of pb&spim^' 
•g%wmr&^s €|ff®riisg fr« tiiat reports# tm tM-s w©t% 
E* ojp tl» eas# of f«»t mod ssasei#* With E, eo3.i.« 
yaast,. and mxmelQ, ( » )  3 - p h o s p h o . c ^ y c 0 r a t ©  a n d  {  +  )  2 - p h o a p l i o . -
gg-ymmm't®- •&& th® biologi#mll|- aotlw 
.«€ r«ipstFt®d a •€'*l«ofci@ asl4 attft©k®d 
O»LF TTOE F-| «»D S*4.S««»' WHI»A» m L-NFEID £«S»R 
sttaefc®# only (+) 2- and (4-| S-phospiioglyeftrfti#* & sp»®i«s 
f@i^.ag the raoemic lactic acid attaeksd optical gsmsmrm 
FEATH. tmwsmrn.. 
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ws® first observed to stlimlat# tin# i&m&ti&m mi 
ph&sp^pf^-m6.%m from phoaphoglyoerat©. Tatar stasias® mm 
mrnm t® fe# fe« It will to# 
fi»©» %tm #^aattos giv@jQ »%#¥« tim ov«»sil »»etloa is m 
•«€ M#T SA LTTTRI«AL#®MLAR TEAASF®^ m 
was tM ©as® is lg*+ stixaalation of the ©f 
^»e#SiE-l«»ffe«sphat#. t® gluoose-6-plioaphate, 
TEBIAPLMK^ID TTG##»<FAR» #TE§I«YM%IQA #F ATT&L 
Tli# in tl3i.s- t#©iyi©a wm ttis 
mm» m. MUM IN TTI« *#RK- ®F TII# 'TB# 
©XEEPTIE^A TUAT TTO»- ISL®A TWI M»@D #X«LASIF#LY 
#f tli® ©a f^ws:,. -wa  ^ :i» atditlim iialyaia to 
4 -mgai^ t oirettlatiag'-A stilled wm%mw m 4*f® mm mm»* 
mmef T# «FEOV tM mf TTOT A«ITOIL» 
mmm% aet to <fe«o»s*rat# a0©«l»-
at4,». ©f tla® i?at® at'Wlitib: « «qullil3irliM- Is iipproaetisid# 
Hi® 8tepf-«4 Mhm 
M m&efe®# » o© stiETiulatioa «ma la gemrsl, 
TB® TLA#,. FEBS T# T6»' «9«AT #1? 
:8tiiaulation, ffc» t4a« »#e#s»i®y to tlas  ^
LIT, SEWRAI AATABLY tibk® ©OJIE6IIT3E'-&TIOM«-' 
af -©azyiae, sabstieet%. mi. th® aetal fli« hmm% msnttm 
wmm % topping tti# ^amfm mncmtT&U.on wA&tlmlj 
low mm-^ %im ms0mWm%m »a®#atr«tioa 
FTY ' 
fl» p®F<0«atag» aitlfflalation by th« ®stal tssis 
«# %h# iaeubatt©« period is l®agtli®n#d, !•«»,. » tin® 
o£ equilibritas Is approached (Tabl© 21), Tht fesults ay# 
0«L0TT3.«L#€ mm'm mM.-0 mt %im BTIAMLAFEED R®A©TL#TT 
to that of tlie unaided ^xrnjimm ^he ratio #feiDuld &mm 
m poiat i# appr©aei»i# Actually iKltk m 
wmA mmmsms sol«tlo» «ii itet. £«• tiij.« 
#.oiaplet0 attaljcajsat of the equllltoriuttt i# doubtful, «¥«: 
LONG ISE»FEST£.« .^A«» mrnym T® T# 
iflileh »«y "b® e«pl@t« b»fora tfa# e^aillbrltja is- ©»tabligte@d*-
Th© ooncentration of MgOlg used In Qxperim&nt (0*005 *| 
iii appwkxlmt^ ly optimal (Fi@ar« Ib tl» ©ftlaal 
eoac^ntrstiOB, tl» ip«,g<f of mxA tfe# #ti«a.®tisa# 
hj the two ions are similar. In indivlAml ©^©ri-
©itlaer om ®f th@ ions ooeasionslly pmmS. »i?« 
tiv«, ^oth %mm as'e inarkedly inMbitori' ia thm hl.^©r <»»!§#»* 
TRATIOOA* tMM :R«ALLA TTI® «:^^IFFLI#ATA ^TJA thm ®LD©LAI(«* 
ia uliie^ MiSh w»rm 
l33Mbito3?y* Th# analogy ia Halted to liiglier -©»i®«»iipa« 
tim -OI" TFE# IONS# «I»E# •» STI»SIL.«T«GAPF DA- TFA® 
AMOLAA«»ISC»S«RA«@- ^**11 #FCS8WIV«<L IA TI» I.#IWIR #»PSI#AS­
F AM© FT 
Effect of Time on Stiamlation of Phoaphogljceroisatas®-
@aolms« lQpHil>rtiia by Ig  ^
ln»p» prmpmrn^^n TO# liiftljrmiid S laeh «xp®ri-
»iit oontainM 0*1 »!• 0#Oi M isJ^Oasj, 41# 2 x 
10"  ^mg, phospho j^c©x^ate-P, ID a total volujfsa of 1,0 
1^* !PFFFLIJER®TTA3P®, 
mospw- • pfespaoi- ifeatio of 
fs^vat#»P 
ijs®nt 1 X 10-2 converted to unstiis-
«lat@d 
sdn  ^ « ®g» per mnt 
1 t 1*  ^
,§.I6S 
«. t «•##§ i»467 5.99 
1. 1# i*.ssa 3.72 
3.392 
4 . 10 0.005 5.200 
§ 20 3, 33i 8.09 
2.080 
t m 0.005 6.933 16.83 
' f 4® :iW».ii«r- 4.800 11.65 
1»TO 
S i® „ O^OOS 20.71 
t it' 6. 200 15,05 
i 
10 • m #«o#s 9.800 
wBLm. mmmym L- MG* DRY WIGHT. 
§ 
"SI 5^ 
Fij3" Concenfivlior) of Mif'^ axid Mn 
•»3 
-f-r 
3# ?:!©tal stlnialatlon of th.® Prodtictloo of FhospM* 
pjrm&te from Phospho l^jcerat© 
raag®®. mi i,#ns» 
m»%&X L>G» 'wmm^ 'A^AI^GFYAYATE# 
Mgr  ^ ami *©F#' ti* OBIJ Imm. 
Co"^+, miioM.wm not test«d on th# ,p«pi#»tSoa». mm. 
f«®t ly m€ fflirlatian (1941a, b) to replace Ig*"* ©r 
TA QIIIR' ESSPERIMENTS LITLI IFIOLATM «IJOLAS«,» LA %!» FE«E» 
»A%. AI^ 
t© etijmlat#, ia f^ iiii% Si++ and Ga-* '^ ^wmm deHalteaf ijaMMteff* 
fmiliaj*# of JLs tai«#@li,agji m$,mm QWLm^fm mA ®®fe»a 
C1937I Hair# sported that tii® stimulation t&« fe»»a»sf<«r 
phospbat® fjp©a pbosphopjruvst® to gla«s# 1«. ia pa»i. « f#-» 
¥«JR»«L TTF A AAA THAT .1%:^ »3.S© .:!«€ 
p©w».r of reversing tt>© Inhdlbltioa* X'*' iaa.» m mmM. effect ia 
tk# toae%«lia la « f#v mxym- .@th«r tow 
'TEE«I FOWUD T0 IG*^ mA ©--TS** I» EAS*B@I^LAA«, 
0^++  ^ Ni++, and, Co"^"*" are also effeotlv# {Lolaaann and 
if 1^1. ia®4 l«aaa aM isuiKillsr (1940)- %ta«% 
Qo++  ^ said ©«i vmpl&m aM A» <i®rfc«ia ptaaa* 
phatas* ip«aoti#3n#» 
§1 pM ^ML -AMMIL&TI.QIB: IA JWIT# 
f# m^sX ion pa3*tleif,atioii la 
mnolmm r#a©Moji i« not llaiti#4 to baoterlal pr«f«»i-tion®  ^ tM 
»«! t^ pm #f « i^riw«% pwforasd upon £«fe«A«v Jut## aa#» 
F m. 
Effect of Various 
@NOL:AS« ITAI-LJLTEIMW 
BoniMt ©xteaot ^«l3S5@d 3 hours# Each @xp©rlm«t mn" 
t«ia«d 0*1 afl.» extract, 0.06 M laHGO^,, aad 41-*2 
X 10"® ^hospJasr^yeerate-P, In a total valxmst of 
1«0 nal# Incubated for 20 minutes at 25®G« 
B3£p«y-
Imant 
Additions pyravat©-
P f tXMiSd 
1 X 10^ -S 
converted 
' i • ' • • «s. p» mnt 
1 a^# «»«§• 
t 5.867 
S 0.005 ifnSO^  6.400 %%*'&• " 
4. 0»1 KaCl 6.15 
B 0.01 NaCl g..?33 6,63 
« O.OOl Mrnm. t»Ei 
f 0^01 mci^g 0.733 1.78 
.« •' 0,001 a'icijs 1.867 #•53 
t- 0.0001 WSMm 2»267 s»se-
10 0*1 CuOlji •t 0 
ll #»«. c«ii^ 
12 O.OOl GaClft 1.333. 3. 
M g»7ai- 7.3i 
M 0.03 KOI 7.8i 
IS 0.01 KOI 2.800 7.5§ 
16 o.oos mi MrnMm m»m 
iit-gm. ayS.#d a#:- la 
-mwm mmm&  ^ia MM mm'M i.mp&ra.t±onm 
Bmmmm tm #AGF«« m-mmmmpmrnm ©F &« 
%h® ©qiailibxlia ta appro&eb®  ^ at & moT  ^ rapid rat® &a€ tli® 
deaomtration of the stimulation is rendered mor© difficult, 
IFT®R ©F• |^ ««,,, I «FE««RT IA«TEMTI©A 
period with -sisall amounts of the Juic© (Table 23) gl*# a 
itiiffttlatiOB ng ta l^at d@s©i»ib0S ia tli« ©its® ©f %M« 
l3aet;«rt«tl @xfertts-fe#. fix# optiMl ©aas t^ttration of tfet ious 
th® lnMMtoj»y ©ffect ia tim M^m eoncentratlou ^riaag#® mm 
MIIDGPW •%©• WSMIT FC&@ 
tions. 
.iaaisit'M. .is*t m M 
Th® effect of tlie B©tal ions is 
rmtbrn of a flusii <^^g» i» ti» #<|ttllib3?i« ii|#. 
f&it #&#* t-feat stiaiillatloii "by is ot>s€Erirabl® 
%m- Mm -mrll&r parts ©f ««;^ ipiaeat but tlmt fctot final p©  ^
sltioa of til® ©qtuilibFias .fiteap&Kpynimt®} is 
of th© xaetal ion addition* It i# to b® noted that a stronger 
®NSY»»... wm^ «PLOY®A I« WITTE » 
W#®I£ ®©LWFEI««®QPILIBRI«« AI,^% A»V«R" ®TTAIA«4 
•fe©#»iw» -©f ,li»ctiva#4#»» -
••FRNM# m 
Effect Qf MgOl^  and MnSO  ^ on Phosphoglyeerowttf®#* 
#»!»# L#FE^TEIR .^SII:##' 
fuged. Each esspexdiaent ogntained 0.1 ml. ©napae, 
1 M ^MGRN F 
'to a total sf l*# ^ si,« f»' 7 .sa.»a%#8' 
&t G3®0« 
^Y©ORAT« 
I®EST tommd OOISVEPTED 
. . .. . ,. . , 1 X 10*^ 
* ffig# per esii't 
I 4.667 11.31 
M- 0,1 MgCl,! a. 06? S,:Ot 
S 0.05 MgClfl ^•600 §•74 
4 0.01 IsCla 7.533 IS,2i 
i 0.007 Mg01» 8.067 19.5® 
t 0.005 MgOls 8.86i a. 52 
¥ 0.001 wgmrn. 7.333 17.80 
S 0.005 %S1,» 5.733 13.92 
f 11.33 
10 0,1 imso^ 1.600 3.83 
11 0.0§ InSO^ l.SM 3.72 
m 9.200 «t.33 
m 0*007 luSO^ 9.667 
M 0.005 »i% 9.133 
15 0.001 MnSO^ 7.^333 17.80 
li 0.0005 !ftiS04, 6,200 IS* 05 
f aW« m 
Effect of MgOlg on Final Polot of Equilibrium 
of the Phoephoglyoeromtase-enolase System 
Ena^fia© ext2»aot was dlalysed 3 iiours» Bach ©xper* 
iraant contained 0*2 ml. extract, 0.06 M MaHCO^, 
18.67 X 10*"® ms* phtoisphoglycsrats-p in a total 
volume of 1»0 ml. Temperatxire, 24®G« 
l^ iiosTpho- H&lio ©jf 
siqp«r* ftwi^  Cone. pyruvate- stimulated 
iasfit F con­ to unstim-
verted lated rate# 
* X icr  ^ p©r ©sat 
1 § 0.667 3.5f 
B.80 
t S 0.005 1.367 10.00 
'.•s 10 2. 000 10.71 
4 1# 0. 005 2.933 15.71 
i •S§ i,.667 
Q^m 
6' $S 0.005 §•553 m*m 
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Tli« rasnlta of %*m for@ i^»s rn^rimmm Mm hmmn ©al* 
e«i.at#d fJP©«i ©f phospiiopyruvat® fo2«®€, froa plios* 
pliog3,ye®pat«, aM m elum m tm ^i©h. mi' tli». *#a©tioii# 
involved in the transforaation of 3-pliogpho^ l^y®®#mti© into 
PLSESPH©PFIM*«%# I» FEY 
mi%mm mnolmm 
'§<>^-phmpimgljmmr&tm pbrnpimpywrnwrn^m 
MmfmTh&t «ad schtilss {1938} and results in Table 17 »hm that 
it:f %li® -mm^maAs. st- «taSMl3rii» at. 
2 0 - 2 5 i s  a p p r o 3 d t n a t © l y  a s  f o l l o w s :  . ^ p t e a p b s - ^ y ^ i a ' a t #  
««€ ffe# »tie* 
S*' S-pto»Bplioglj©#i'at@ mM hwtwm S-^pimmplmgLy''' 
eiepat® aad pliosphtopfrumt# iad&p&nAmt. &f tim prm^ac® at 
turn if phimp1m§yimwmtm .t» aa®i. 
aad mm #quilitoiaji !#%»»»» itaA pbospho-
1.S' ®st;sblisli©€ Wimm mj -oi' Wm i»pai&sp&6glye#2»at» 
i» f»s^«ip eoBwrted to 5«'phoaf>lj.o^yo#r&fc«, tMs sfcmg# im 
wmmrnA w^m tf$ of %h» phospboppnawt© feaii %mm. 
%wmsi^ mm§. iafe $*p&©#p&0'#y@««iis» If m. . 
.RIW.I# TO B« SST&'OLL.A'LW»FI^, TII«LUDLIIS 
apfi'^mt«l|' 70^ of pirnmpMpfmrnm- «J.ll ^ 
%n%& 1* «,ni l-phospboglji^ wat## 
la 4^ ti» r«salt;» of m mm g^mm. $m 
mM.m pfeo8p.&®pf»»»t« i»« ««#€ m 'iarw A-
-62-
O 
' Time in Minutes 
Piga3?e 4« Effect of Mjill® or .Oooverslon of pljospho* 
pj-ruvat® to riiosphoglyoorat® 
ii « 0.005 M MsOla added 
B « Ho ©dditiona-
m enzyme solutloa te am optimal © j^a^ i^tf^ atioa lit 1^03.* 
•mm add®d (QmOOB mM §mm^ B rmpm»mmm m .ttMlw 
diititioBS, -It -rtll tliat la th@ -&&m 
of tbar# is a m.pM'Mmppmmmm 
©F IISIIL- AIPY^MMAFEALY W$ •&«»' 
 ^ Tftiish iiidi<iat#» « @qttil,ibfltt® b#tw®#ii aa4 
B-piiospbogljeerat® {exclusive of S-phospl«tglf®«(»tit|» At 
thlB point the curv© breito sharply, indicatliig th© 
HgSla gjroatlf «tiBml«fe@s @a©las® F©set:l®» ..isMlbtfes 
tl»- fs-a^Moa, st»©# ib.® -©aspa® 
addition (Cu5?v« B) aurpaases th# iaetal*#a«|*« 
• ATT'« |^ RR« A| IT IDLL 
1)e not«d that Gurwm 1 stows nmltiim- aa stiwiilmtloii 
aor a b»ak after 11% phosphopjramt® Ims Imt . 
•ip I©' it# »t# Qwmr its 3.«gtb» 
fbl# #:gperim@nt indicates -te at ®nolaa« Is. tlsi 
mm »TAL IO'W 
A# TILMT ®IIOL&«# 1®'TIL# «»Y» 
0§ p?®@«at» vm t^B is iftiieti 5-plioiipl»glye«rate rather 
-%Mm. mmA -©f S» -.aat g^ l^soa®-* »« m 
anbstyat## la #^« i^a«ts, sti»latioii @f tlm 
•«#TTI|.» 1# W-ELI, ATA&»® TLISSJ T^T 
pk#glyeeroHsutas# i» inuoh -mmm^Mhlm i# »©v#w». .t3m»te»a% 
suo'i as dialysis oip «#«§ tl»» is ©f tb# 
M#t#rial «*%!»«% tofts sa#it ma -iiffatst «ai a 
••84 
fabl« MS 
OF IGOL® on O^AWRSIOB OF EEERYSTAL-
ll^»d S-Plaoaplioglye#rat@ to pljospbopyravat® 
Extract was dtaljaed for 4 hours, then fros®n 
QVM'GD^TM EASH @XP#RIA«AT CONTALJAED 0»1 ML. 
md 0«.O® M laiHOg. iJ3 a total voluia® ojf 
1.0 ml. Incubated for 20 iiaimtes at 26®0. 
. FFPT' mt MDI-
.I»SAT .ATIIYG TIOAA .., F FAY^IG,. 
. '* ' '!«• '{TOIAI 
1 M&^t mixiiurm 0.fS3 1»§6 
A . LEWWL SF.SS 0.005 T»§T§ . S#» 
S-»pli©«i)ho,^lyoerat@ 48.10 «« 0.9S3 l#f4 
4 48.10 o.oos i.iss , 
of iavolTsd la tim |r@par«M« tto® 
erjzym©# I23 this ©xper-inient, the @nzjm solution undainsent a 
wm-m aias# %Mm pii»i#4 Qi ^rtysis mm 
aad the extract *» not used yntll tin fiisy 
iBg til# dialj^iil.#. ffipoEfa %m iat#ila), Aft#f * t-r#at» 
%h& phosphoglyoeromtas© is presumabl^^ 
:«ii€ its activity ratbsr than the metal contest of %im-' #a#l«S;.# 
tim -FitsgtloB# A B®t ®.f 
»aoti l0»#r imtal stisialation is obtained.* With m&mmt. 
•.«fj£te» #f t* SB# |afeo\it IC  ^ »f ta«!-
ti» of tli« %•** is sM.ll •notle@®l3l® Binoe m #»iisid0ra'bl® 
portion of this original 2-phosphoglycerat$ 1# l*#iilatelj 
Into msm,ty 
ATTAI^D TLI© PTI?® 
&i_ M«g* mA m. 
laftla##. loag te»#» to fe» inhibited 
(MW) m^0Btod. that %M: mt 
««s# bf W&' 6»d »* p-jrophosplmt® tm ia.« t» t&s ^sbiaatioa 
•OF TT#. txMMt&m WLTLI. LEA# mmmmmpy fmit- TIW 
Ifftsaart and Dafalt TmlMwm itet- tl®. 
certain pimmpimAmmmm i« Ai# t® f'<»?w%ioia ©.f « 
• FK# mmm LIS# mt ^•Moalag mmm M t& mmmlmm 
ainc@ metal ioria ar© involved. 
FIMF 9t W^W TIL© mmmm%m PIIOSPIAOPYRUMT* 
t# p!ioapliosly«#^at« is siiaiia in ilM -ai^ ar-plaeat® tabulated la 
•faM# •!» tl*: ia. »M1 !«»» wsr«, 
th® «i^w nolutioag »€» inci:iMt;®d imw m ti®€f witb tb.» 
vm^m% %mm PREVIOUS %# FARTHER .AIJI^TLEAS*. I«F E«P3.#T«LJ 
ttm enapa© and mn%j 
as©ww#s. iteMvity «f tb© pi»«p&rstloa» Tbm 
tm% tl»% laF inhibit# 'atigs i^s  ^
i*®ai#aai aetivtty is dm® %# mmA %'Mt feMs i©a 1* tiim 
mMmsil &£ WmMwB Ols i^stiaa iltila) 
tto.# s«tt® conolusl©ia from sotaawijat similar 
MTB mcflmmrn- timm AMFCLIORS AIS# TFEAI 
•aayas-- mm «i#b. l®#» s«a«ifel*#. tee laF* f&#y p©»talmt«d 
tJtet tM»- ©oaditioa is t® li»tabili%f* mi- %li»-
mmmmm -^ and Dwfait (1939| foiSil.a similar sitaattoa wX%h jm&m% 
pliosfhataa# g«f* mmm. 
mmmmw jaa#, eioa®lasi«» 
«R'm*"^ tm »h,mm. T© ST|.ASILFT-FE« &m mi PLIOS-
fees phm.pim^ymrmbm.0 h&m. ia 
^and- i» |«ie® f#.aii.it:» ®©rt»l 1©»* fa©!!-
tiii« #f tte# «tat.MliPi« 'feat -.fe B®% 
eliaa.g^6 %fcat position,* K*  ^ nm'^ , li«f« a© eff@0t OH 
pymvmtm wtali# Mi**' fead. C»*+ i» iahibit«ia?f* % 
m 
of Hap, MgCla and laiSO^i on Transforstntim of 
PHOAPHOPF^^WTE T© 
Extract was dislyaed 5 hours* Each «xperia©nt contained 
0«S ml. extract, 0.06 M laHOO^, and 11#6 x lO*® sag, pfeos-
phopyruvate-P in & total voltuaa of l.»0 sd. Incubated 5 
laiisutes at g5®C. In expsrlRients where other additions 
w®re mad^s MgOln « 0*015 M, BtoSO^ « 0*015 M, MaP « 0.04 M* 
iasent 
fjiospll©- , 
P3rruv6te-P 
Isor-
gMiie P 
foiml 
organic 
P 
PfTav«i«*? 
converted 
t© • 
pSlospfio* 
pyruvate 
converted 
t ion© 
iig» X Iq-'M 
10.733 
!x 
0,266 
• ag, X 10*^ 
11.334 0.601 
^r c#nt 
5,30 
i I8l» ll:###© § 11.600 § t 
i lg01« $m4m 0.400 11.200 16.07 
4 MgCl^, laF . 11# §00 © 11.600 @ 0^ 
§ mm .^ M$$ 0*SS3 li.sef 1.334 ll.S# 
i •MnSO^, W 1.0«S^ © 11#600 0.733 §*m. 
•*8D» 
a®# #f » m Btibstecat# tbe Mtml «ffe©t i« 
#li#m t@ to# fc# fcl-« ©Bolas# r«a©fcioa#  ^ SitF inMbitsloa 
«F «»#!«* ##««• T©' Urn. *LILI TN#- «F 
til#. systSM* IMa i» l^ lp Mg* ,^ IW 
IS' I#®# 
Phosphat© f«n#f©«iao# 
flie pii0spi*t« ^mmp' S,g tyaisf^ rrM^ae-peral tta®s duri,B$ 
TL» •II.SIIIRF.,.ISTLON «F §!»#«##* -FH# "VmiMm INWOLVM 
1» 1®#. trmir®!* •&£ inorganic phoapMt# s»i 
(1) SLY^IPA • GLIICOS«-L^FTOOSPTAT# 
(2) glueoae # i^ nosin# trlphosphafce 
+ adenylic aeid 
C0A| GLIAOOS# • tTtphospimtm— 
adenosine diph©*pia.afc» 
(3) E &®«©#®raionoplio8phat6 # md#ij@sli3s  ^
|4J £ phoapliopyra^at# • meld—^2 pjmvm%m + ad«is«»-
SIN# TXLPTIOSPLMT# 
|i| ^©nosin® t3?l phosp.Vmt« * 1 «r#atia«=?==^%d®afll© acid ••• 
T PHOFIJ^AOFEATIA® 
md«yM@ miM • 
l#a0tioi» 1 aad i imwm. 1»« is «jsel«- gl»-
l#a«feion I *<»• •#aK»iisti»st#a % -aad e.@i€ |1SM|. ' 
whmwm -^ s»#aetiQii S BMmm  ^tef ii»iimaa <1934)# 
Worn to gmmwml mtw?® of p»p»*M»ia» 
#F TA^@- (1958) AIST FIFEKA (1936) «« «#1.1 « 
It -i^ i^ ars' tlat •fe« yeraalalag r«s8ti&s» 
g3.«@©l.y»is although tbs i ndi'Sfiai:®! »it©tions 'im'm not b®®» 
a9e#»trate'fi«. MmfmUmi |li.W| £tmt s&»#a B m m 
®f aicoholio f8i»@a$ation, 
m€ Mm&llmg. flSii&l fto®Pi€ la attS'Sl# iiali- o» of %li# 
l&iTgmlm trtp&©sp&s%# Is 
F!«-©».« |S4|* TT-TFTFA JL,, C19S6J %hmt 
mAmmmtm titpiiospiiafe# transfers phosphatst t® &tx©»!®a®»©pb,©#» 
pimW (mmtltm S). f«sa® (3.934a) siiwM tfaiatj pbusf^ t# 
is t.@ wAm'^ Xlm. rnrnm Attriag t.&i WmikMma #f ptow* 
P&OPYINAMT# • 4)* L^BMSIIA CLT^) simmM •%&« 
j@»f » s®^»» $M mx3ol& capable of d®phoapli©rftating, 
and til 1935 the .»:«» i««a0timt«a tlmi tfais 
te3?«.akdomj i« a stepwis#. .process. iMVOlving diphssphat# 
m m §1* 
tw<m mhmmimmmmVMtm- %&• adenylic mmlA 
Tim prmmm im .mm Jmist of mzymm tmw&lw^M 
ia taeicsanie phosphate j^ ©» .adenosine 
plmMm to aad mmwm^ t.fet« •A®pl»s.is&©.rflati©a 
of ad©jiosin© triphosphate is with tli« 
#xt©nt of eeatrlxLLsatidn* In ft ir»fy ,|«il©# -sap- ia. -®a« 
be^n agad mMjmSf. 'lap.# ir^ ak* 
90 
fli® of pimmpimtm frea piioaptopfravat# t© »#«•• 
aylie ©¥©n 1» & Miiay ©<i.atylfa t^ Jmie# If 
ad«ylt@ aeM Is ' sa€«€ to m « p-li»sf 1*%©. a#©«pt®r» fitli-
€3«it «nMiti©3a »f' aelAj,. wmr^ llttlm phmpbmtm is twma^ 
OALF mmm-mts- OF TB« AR» 
prmmt la tto,® Jiiiee* wh#ii mAmnjlla aold is added 
1n0 tb# Jmie® ooatatniog pliospiiopjravjtt;#, pimspimtm t»-aa» 
f#rir«d t©- th® atM W3* Is «i# firat^  sis 
#3^'i»iw#at® %l3.e pli©spiii»f:f»¥at# mm fck« 
«jiai%i©a of fe® by tli» «x'fcr«% 
pfe©«fhoglyc!@i?ii%»* Aft©r tli® <af 
pto©sphoglye®F&fee: Mi 30/> pbospliop^OTst# li&s l3#«» ©sfcabllsliet, 
tMa pMs# of tM mm #t«pp&d. l>f %:li© iwlditloa of I«F' 
aad tta.® phosphat# ©f t&t plucsspkopfravat© was %® 
AD#II|RLT@ A©£4. ' ,PLI©#PL»T» FEFA© PLJOSPBO-
pjrttvafe» fra«tl.0ii F#app@sf»## In tti« mAm-mBtm tiPlphmpbm^m 
f»ctloii» Althoxi^ h the tr®nsf®r is rslatiwly eoaplat© in t&# 
OF LA ®XAL&T;% IT# ADDIM^OA GF««%LF •IIATAIS^# TIAI; 
a»0»afc ©f tt:ii#n®sl.ii® ti4.phosphat««f It will Ij# K0t«d 
TIIAFC pmvt-&m» LAY S©%' pmm&t %B.@ R«A«TT«»A 
F»IB pwmmmMmg. %© EOIAPLFTTLON,. ^F© MAT TH# OF 
phasplmt# meteptoit.p adeoyli® 1» •feln®. liatltiag. facfeor of 
TIL# J?@A@AO», m. «IBALLL«R ©F FCL» ACNIIP-T-AI? WI» «TDDE€ 
4)'#- «4 L^,« AA«II0SIII« T*4PTE8PFC»FC# 
fr« Il«ii aigft t© «g». Is sxp r^lffliats f %# i. 
Tabl® m 
WmMtm frm to 
WXP0PIMNTA L-»0 0«3 BA# OATRAUT INCUBATED FO  ^ 30 AIAIIT®® 
i»lth 0.40 mg, P?1A*P, 0*2 ml. 0«3 M laHGOg in a total voltim® of 
1»0 ml. Further additions wer® mad© to a volume of 1#7 al. Incu­
bation for 30 additional ailmtes. 
l:£I»riwnita 7-10 ©ostalsM sane aa 1-6 «0®pt Mynthetie pbcmpb0» 
pyruvate was used aad no prel tiainary lnoubation period was employed. 
f®ap©ratii3P«, ®3®0* 
"IAI#-" IFF PM'' " 
Ixf©r* , iiyli® • • «ia»- l3®f<»# aft®r tlittif# AfF*P dis* pp»f 
ii»ifit% «©id, , lat# in#\iba« is &pp#ariid at@<3ii»t«d 
_ ,  ^ MmM*9  ^ ,. 
Kjai lael&r eoiaeftiifemtiM • x  ^
1 •mi'm: mm mm 10.53 8»tS 0.73 0. 00 1.00 9.67 
i 0,035 0.004 •trnii#- 10.63 o^m 0.00 ' 11*13 10. BO 11.4? 
3 0« 03%J 0.004 0.018 10. ss 0.13 5.27 4,00 9*f3 
4 0*035 0.004 0. 009 lO. 5S 6.40 ^0*33 3.40 4.13 9.47 
i- 0*055 0.0004 . iQ»m 5.13 1.13 2.07 5.40 3*33 
S 0.055 0.004 mifmit- 0.00 0. 00 0.00 0*21 0.00 Q*m, 
f 4plKli#»' "iwr-iiBI mm 11.40 6.53 0.33 0.00 5,07 6.67 
i 0.055 )>iH.#i>i, mm 11.40 9.93 1.07 0.00 1.47 11.00 
i 0.055 0.004 11.40 2.27 0.73 S.OS 9.13 11,03 
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©F FTOSFTOAAT# mnmrn^. ^AAD I©JE©S.E®©»6|»II#»FI»T« 
lach experiment contained 0.3 ml, extract and was incubated 
with. 0»4 sag. PGA®-P for 20 minutes (total volum®, 0.8 ml«)» 
TMm ad<M.tion® to a total volua© of 1»6 ml* were aiade and 
ineabation mm continued for 60 minutes. Temperature, 23®C. 
IXPTRIWUT 'MAIBTR 
I: ' . : '  k ,  '  ' '  I  \ '\'"§ 
Final Hiolar 
Nap 0.04 0.04 0.04 0,04 0.04 
Adenylic a®|d •• 0. OOi O.OOS 0.005 0.005 
aiuoose •«#*- •• 0.014 0*014 «.« 
•mirn — mrim 0.004 
MgGljn « 
falufis given in mg. x 10*V^* 
PP®-P before Incubation 
mm- 0*007 mmt 
7»26 7.26 7,26 7. 26 7.26 
Pfo-P .after incubation 6,69 0.00 0.00 0.00 0.00 
jnergfflEii® f change 0.50 0.97 •*0. 83 -0.97 -0.37 
AfF«^»P 0.00 6.33 3.07 4*13 e.67 
PP-P disappeared 0.00 7.26 7*26 7.26 7.26 
?P»P accounted for (ATP*P# 4n#r* 7.193 7,30 S«23 3.17 6,30 
ganio p, residual PP-PJ 
at-ii 
^FBOSTMPFI?NVI# TTTID 
TF£PII©#PM%# 
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OF IGGLJJ,, AOSO*, am& L&F #B TTO,» FF&NSFER TF 
fx*©® Fliosphopi-nxv&t# to Mtsyli# A©i«l 
Extract was dialysed 5 howrs, Bach ©xperiiaent contained 0»S iai.« 
extract, 0«06 M HaECOg, and 12.00 x 10-^ aig. phosphopjruvat«»P iM 
a total volume of 1.1 sil*j, incubated for SO iKlmtes at 26®G. Molia? 
values for ©icpsriments in which additions w®r© asad© wer«j NaP, 
0.08 M; adenylic acid (M), 0.005 M; MnSO^ and MgCla, O.OOt M» 
?alu®® ar© giwu in ag# x p@i? i*i ai. 
W@aiMai pEbispli©- •' ^liange Ph©fSpliO»' 
Exper- Additions phoBphO" pyruvate lain. sino- iii pyruvate 
isient dis- liydKw triphos- inor- mseouattd 
appoarad iTzabl® ol»t« aanio P. for 
1. Control# M 12.000 0 12.133 0.133 0 12*133 
i Hose 9.26? S.73S 9.733 0.5S7 0.133 
i mw 11,667 0.333 11.867 0.200 0.000 11.867 
4 M 6.800 5.200 10.533 3.733 0.733 11.266 
S M, laF 11.600 0.400 11.533 ^0.067 0.000 11.533 
i igeii, M, 0#467 11.533 10.133 9.663 2.067 12.197 
f M» laF 11.133 0.367 12. 000 0.S67 0.000 12.000 
s M3SO4, AA 1.333 10.667 11.133 9.800 0.933 12.066 
i MnSO*, M, :»«F 3.067 S»9S3 10*400 7.333 0.800 11.200 
As TOatioBs# ^© i^owsiy, mmMm'Tf e©»-» 
tains very littl® of t!:® wMoh asm a4«©slB# 
TRLPII©S|^ FEFTTIF. F«D«II08IN® POLYPIHOAPHATA^E), ;WmmtQm f %# STEIDF-
fcia®' ©ffstt '&i Mi** oa this #nsya«j^  lm&& o@iit3?ifttgatfiia. 
wm #ap3l^ «€ itt p»taFfttioa of tte fMs toaii » 
Migfe.«r -mzym e©at#at .•fulo#® ».#€ i» s©»t ©f tto#-
• la addition, JmJ.#® «»»• we€ 
mt'tmw t -mrnrn: Mmtfmtm AGAIMFC. MG^+ 
aad iitis!«lat«4 tb« fcif«:iW.ow». #f &4i«i«iaS' ti»ipiiospl*t# toj 
,P»I>:ARATION,, SQL 1»€ LLTTL# C^8LI.E -IO|* 
©pfclMl ©•<»iis#BtS*fttt©» of tfc® «#tsl i#as C0»001-0.0005 M) 
WAS. ^©^ID^SBLY L#SS %KAA WIFCH ©NOLW# C0».005 
l«r its i^ll « mi 
jin"*'+». tDfe# latter fact i# contrarj t# lai# M..tlfe 
••#wilms# .asft p^©«piiat® .mrngm-m. lhS.a €i«-^  
tmf b» €» 'I® tli« €lffep»ae® ia 'pmpm&tlQu of tl» 
A period, «f aialjsis (5 l/i hours) failed t®, 
©ima-i:® «ii##otl®l satar® -of tli# »siil.i#, activity i® 
tls®' ©f s»tal8 was low, 
,f®f» mm% ©f sMaalmti« ww: mmmh M..0.mw %hm ia S0» 
SM^AYY AAA 
LA#*#**!®!, mm .&M® %# T#«IS8F#IR pimph&tm FIMA 
PLI#BPFA©FFI%IR«L«- TO ADENJLLE ACID* HI!® pho»phjGtpjruvBMm »#®D 
•, FMLJL# 30 
-©f- Metals and laF o» &»ph«pl3«r|'lati©a 
of MenosinetripteSftlaaifi 
Ixtract dialyzed 3 ho\ii*s« Each e3;p©3?isj@rjt coBtsla»d 
0*2 si» ®xtrmt, 0»06 fl MaHGO®,, aod 9#S8 x 10"*^  
AI'P-P ia a total volua# of 1»0 sOL. Incubated 60 
minutes at 24®G* 
Final 
molar 
ooncen-
tr-atioB 
Il3@3P-
g&ai« P 
llber-ated 
Ratiot 
atisnilated 
to un-
@timlat#d 
'  * '  
1 1.667 HW.'ilw: 
g 0.01 MgCl« 6,133 s.«s 
3 0.005 IgCla 5.933 .3»S6 
4 0.001 M^Cls 7.733 4..®# 
s • MmB -*^ 1* 8»400 S..84 
0.01 IftiGO^ 2.000 i..to 
•f 0.005 ^30^ 3.267 !•»§ 
§ 0.001 mso^ i*oi7 . a»®4 
« •  O.OOS MnS04 8.200 4.92 
t® 0.075 KOI tm9m Oi.-®® 
11 0.015 KGl i.soo 1.08 
m t»oo7s mi 1.04 
m 0.005 MgGla 
0.04 Map 
um^ 
14 0.005 
0.04 FaP 
0«B0 
IS 0.04 1.333 ©•SO' 
|M| M#LO-SL©AILY tmm P1APOS|>&#» 
gljoerate, (fc) the tie* ja tim pmsmmm' &i ^umm0, 
&deno$tm *11.1 Wsmtmw & l&m PWT •&£ ITS 
pi»t# to glaeosik, imM mm-.tm s«bttlt«%«4-
stii m. mmptow* a»d stiraulat® fcrmssrar fras 
to- mAmmfXtm mt& i» ®a:%ya@%* m ia 
•tto, Q»mm of -Ig** stiwlati»» is sar« aase©ptlbl® t#. 
laF tli« is Wet^  stir«lm%iQa» 
m** MI AIP® FE PLISS#FEMTA«« .AETL« ©S 
Discussion 
feaoteriai t»pai?atl0s. hm. All te« mmfmmm. 
mmm-m&w for tiie mm^vBiom ©f %m pMompim" 
gji«wat%. safi %mzymm tm Si# ^mm£m #f pto#* 
iitm j&espipp5Tuvat0 t®. glucose, fm^ mt %tm 
i« sither ® 
iovm  ^®a»a»fc li# smtestltuted. f» gl«e©a« aa. 
m pMsptet® aecaptor «x©®pt la mwy  ^ aetiir# Juie ,^ Wm»h' 
:«iitl.w |wi.«s gluoos© freely is mrnmmm «f 
aipl«i.»phat©, %ml this ability usually m 
J«ia® Bu&h m s •sixttti'©- ©.f 
glueog# awt l3«»5»edipho®phate than on ®@pia*-" 
Apparently i® %# pl»s» 
the gl«©@»« -fiat.'iicl? tM glat^ s® s,l<ts in %1B»: 
mt ^»sediphosphat« fey astlBg as a paosp t^® «©e@ptor* 
fj» aii© {19S8| Ms 'mi,mA & jp«»ti#a is »g«r€ 
t© ti^  of glnmae mA M»»8#aipJK>»s t^#  ^ wMsk 
hays a»t t>#®» fally «#w«»4s Ar» ftettpS»t« a-iid 
rn^mp^Qm tm whlmh. Mwm mo% ^I!#A €®A@.I?L'B@D 
pTmt&mlf ia aai€ 
'mA&. f#«ai. ttoi- &t is 
aaaller ia relation M %i* gla©### tfe»s la 1&# '©sas# 
©F mmtrn LITMF B«. «#II IS ABL® T# 
-100 
PFCEAPLMT# mw ttm phmpb&tmBm AEFELVITY #F 
pi»®f»atioa i® v»y vlfiii».etas., la tim. aai» 
of lamw^mwa m( la pyimirat® m, is tit® 
ms9 of fluori<  ^additioa, m siito»wa 
%iF®g#a «©e©ftsf my %» opei?sti«t iM W%h.. Flttorid#-
P©I.SAA»D f#s0t ^uio@' m^m-kmlrn •&€• PH©»PFA©* 
whm^m FLM©'2L€®*P<IIS«#A ACETONE E. ©MSIDISJPI^L® 
p!ios|ili€i,^ f ©#»mt» tet »©• appreciatol© asiittat ©f ®»ily0®r©pii®:s*,... 
.plmt#* . • 
gBd«>»s pr®pariitiM #-^ w#€ ©#MSi€©mM.» aetion on 
tlptespl»t« ia %Mm mhamm :&t »#&•€ pto0sp.tet» #©a»> 
to •%&« results obtained with ttee .gl«s*gi»t3Jit ppQparstidai-. 
Ia t&» latt®  ^ It. s#«M -onllkelf tlmt .tay mtimw pb©spimt# 
s«s#pfe#fs ar@ mpmrmU,ms iB systiiM* is f»r »» ftSiilfcl&ml 
«;o@»pt«t% little li,sfet i# tiDPtfWB. ©a. t^ : <|»®stloa 'fes" 
T^- G^.M^A JUINE* 
Idttl® w&rk hm$. h»m done on bac­
terial synthesis ©f carbohyarates. tii«: Jule© lAgpht 
fai»niah a clu# t# -ttes sMlitf @f J|» <i#M t# fo» swi typ« 
swbol^ di'at#* very :p®ssiMf» %t\.am&h a. .sfatli@®i# ##®s 
,gla©oise-l- is aa IsteCTefiiiit®, The r^o&£ oC tls®.^  
i^Nsisene® #f tl* ©nsyme, ftosph®glueoaait«s«, wMeii cdnfert* 
gl«ooa#»l-plao®pha%e to .glw«f>#@*-6*pho«fhatd, to« a b#^gia— 
»ing &l®Bg Itata* f© jia©b iK f^laeat, it 
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E<APL«X 1» L#»S TLAAA I.T# 
©©•INITERPAJPFC IWARTEARG mM .3.S43..I KAS««%, .ISSIJ.#.. 
As If '%im 
#i».pl«x is by oomblning a mmj io»a 
wltte a f#if astfti ions, 'im++ might %» .ip»#swl«g ttm: iBlAMtlefflt 
toy rsaairlng the fXuorlds- tmm m mmtim ata.t»* 
f&® fact that a. a«ay wmmWMm tnv t^m 
phorjlatM «i«ip#iaai:s M-M# til tM ©f 'Aathitir all i«®« 
«etl0iis needing ig+t ;«ie» p^spMof^ latios r^ aetie®®..,. I^ «pS.t« 
et (1942) hsv« ttot tli©- of 
«#itt£e gta#« tt i# koo» to 
Mg*"K In tM a«»>«4»y it is pjsalbl® that all " 
«®aaitlm- mm. mmtkmrn iftiisfet tawlw# .•'ig** its#,.al«<s 
INVOLV® PHO .^TERJLATLO» $F- L^YPOTAIETIG 1# 
mgm€ t@ %hm- I«»*f bacteria,. fMst, 
«is.#l« sstabollsiB. 8#« t# ia. tist# .a«® -UtagS'- -©f 4«»l#pwtot*. 
fh# iMiiriaml »«#•«,«» 4«»«»trat#d| with a f#* 
mm HAW 1$mm pmrfmmd LATH 
€@ll-fr#« prsparatlons. fh# Question aow aiPls®# 8,g t» 
®ppll#aMM% -rd l^t® obtaia«€ ^wS.m pmpmmMmm 
TO TL» <J®LL» 
WISG«I»T AA€ Wmk^m- (193>B} HAIR#, SHOWA I^AT WHOL.» O«:IL» 
pimap^tm- IS TLI# IBITI-TL PHAS# OF ® GLM®#!!# 
ao€ has hmmn Aoo.#. with f#its.-t fMefaaplaa®, 
Its®)*.. objaetion# haw. fe®®a aad® t® appli-eatioa 
of •&© B&hmm Its. to wtel# S«ks lltil) , 
wliei aar©otls®i nusel©, mMomtim is#!"* 
gioii# become p#«p®-*ly distributed iit p^©«-»" 
JPII«ISR#ATI»# »A PBMPMRNM MA 
1BI.0» FIIIS TMT A ©F 
fhjw l^i0rfMfc®t ftpfM«s t© a«s#i® wm$-
s& fm a® i@ ei:«t the formation #f ,pli©spljegr&atitt# *aa 
©©If « :ii@agw« sf tS ««»trol by the cell. MpWEsa ftas 
•erf-tltisi# ^mults % m&t -mmmrnsm mt th# 
ganiio phoaplmt# €l©®« oeew «i|4i a©rmal *s#l® mm4 
tMt tbt: mxmlMXig& ia#rgajii-g ta fcla». 
ImlM*- spae#s mad mmfimMs Im ttt® e«ll« i#. p?"0"b#tjly 
Wfy in narcotiz©<S 
.Si. 0m *s §«i#. k^wtw«%.- #%at#€, 
(193®), "Many arilotala convert ^uoose aoaeroMcally te laefele 
»M,. FEAT #. ©'I.#*** #!«« F«^R A IAT»WI»IL,AFC# JIS® 
made out.* 
•f^ mwimm t« .atoptioa mt mm m-^ kwrnet' 
mtch orBdemm warn 0.V9n %o t&« mmtiwlglj&xml 
©f Wim uhiqtsitf of ©©a» 
vmMmg iws-tbjlglyoxal lot© is w»l.l %a®iiis«i. 
<1934) mA Meyevhot «,»§ Kl®aslirig (1936) at«t«d tliat tl3» foif-
•j«ati©a -ef ,a®t!^ lglyo» .^' ms ®f 
^I4.1.|€«SYAC@TOA« I^MM T© PYOE«S»#D« 
fMs •e l^sniitloa i»- n#1b #iittr#ly «d « posmibl# 
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fw tii« m£ mmf .f®* fe# f 
®®ADNS5« 
Wigg^n mS.' fliSt'l imm mt^ nm- for a; 
TSVIILV#- PHOSPHOGLYO^MT# m AA INTJENTIODIATI®» BY IS 
^e««Be* #Jf lif,p propionic bacteria 
#0«M fmwmm^ GLA#&S# JP#A^LY O¥®A IA FC# PR«S®AO# 0^ I«TF «€ 
baa littls. «%i0S #»: plas»pihO'gly©@3*ats». of 
gl«@os# toy fr©pioai@ bacteria ms: gr«atly inhiMt»i, l&y 
Isr* was attaefc«A mmwm rmmMMw ^bmm 
in the othm m»m# Mmmimml mi m. m *tt#r of 
p»^waMlii,y .'»% mm Jtastifi©d sl»« «igg»i»% W«i»feMa 
BMwm& Mmt thm ¥«P'^ - 'SL®* PTFASSPBOGLY^MT* 
a^ntation io. Is.© laF-p'Wtt e#ll« »&» laMlJittHfi fej 1®F, showing 
mm tl3.«' l»WLfei%#r aotually ^setfatiisg, €»1.1 wall# 
""106** 
MWMMT AMJ COMCLUSIOHS 
JFC M#O OBTSI««D BY LS'SLI®GI«MM 
.goll wiiai pmSm  ^ #as6 wbicb eootalw mmmmwf 
tm ©:f bexosediphospbate %# phosphopy t^st#, 
«d fepansfer @f t.ha phosphate gi'oup :©C phoaphop;p ,^¥aife@ 
•%©• &m&-g is ©w®#* %©• ftj»m««a»®©pfe©mjpaiitt@*  ^
C«ll» growa ©» a «teip«e%. wmMmm 'ylaMitil a mm-
•M&MM: 3«I©O TLASJI AS,A 0®ILS '^BWSI SS: P#PT(OI3# 
tb® imwb@m- ©f -vtafeU# • 
aetii'itj is 0S.Q1® to b® ia -^p«M«at of fli# .eslls# 
m^m-
studied and compared with the c orr«8|>#ii4ing mmmymam- -mi «sel# 
a»€ Aldolase, whlc'^ i ciifi^ er'ts t# 
phoglyoeraia0li2r«dte and ail-iydfe«e i^ie©t»a« and i-s«s®»Sf, 
wMch ©sta£)li®l»« ao ©qiiillbriurt tJtai tmm 
mm im ©f %h&-
li"teia hj tMs# mrnw^mm. sto#*## e.3.0«# 
IIURI,% TO TIE .FT«® #FST«S@ mi M»O1® 
phosphogljceromta i^i# and #a©1lw%. •ssfMikS- ©0i*v#i»tlag' B*-
|jfe©«phogl.yc®i?at« to S*ph6#gl»g3.y«#r«.t,® iust tim to 
wmm «ls# f<w»a t# b# pp®a#at la 
PP#PITI'ATLO»* • FJTOS.# ©NGYFFLTS ©LOPITLY TIA&JLF 
:PART» 1» WI#©I» «# f0m^* • I» T&» @«FA# ®F TM« 
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m mm •!© Is tm %Mm. emmmlm ef 1» 
fe# phosphopyrumt#* ffe.® laMMtiea «!" %M® 
Wg- L«? IS •%© 1# MP «IA FEM WTAL ««»* 
P©A«AT -EF TLI® .-©F TI* W(TIA*#IPL#T#€ ' 
mm'^ m hf »-•# i# mneli !«»« aus^ f^clM.#- t© »aP tuMMtion 
IS STIWILAFEIOB -%F 
fh# .1uie» transfers phosphat# from isiiosphopyruvat© tm 
md«fli© mA  ^ will fuptlier fet'«asf:#ip tli® ^ospJmt# 0tmp %& 
gi.a#®s#. £f tla« iMsos# t# i» l-ii€#r tli»  ^
#»perim®Bfesl #©ndltioBs obaerved, rjhosphafe© «8 ®E©t 
l»»a®aaaopliass>lmt@« la « pi*»p«p#'a lm» 
,satto» iliSii. 'tl»t ^ j[mim |m»t -tipt-
^plji0sphafc@ 1» i.©phospliorylafc©a t# mdm&ylim md iii®rg®ste-
PLIES,PTAT#» W *•* :«.TL*:IAT«,S- -MTLI TM »F PT^»» 
plia'fc® t# aa«ajli® «M %& Jf«»t adsoosla© tilpfesapJmta: .aii4 St# 
0f fcfe® 
fl»® «vMenc6 pres t^ed points to 
mm^ymm ^of susel®, f#iat, and toaetwia la all 
WM mmbmm pyobablj ipp|..i«a »tla« 
Q&mpletmly t& MM Mm»l^l&tlon mf glnmm im pmp*-
•si»©tions f^ ssa feaete i^a «• a» fr«w mm&%M m4 bat 
tl» appliemti#». :»#& « fc© iata#t -mllu wi.ll 
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